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Coinposiliion for coaliing kera-bin fibres oonqprisxng a 
block polymer and a semlcrys1:alline polymer 

The subject of the present invention is a 
5 cosmetic composition for coating keratin fibres 
comprising a block polymer and a semicrystalline 
polymer. 

The invention also relates to a cosmetic 
process for making up or treating keratin fibres such 

10 as the eyelashes^ the eyebrows and the hair. 

The composition according to the invention 
may be a makeup composition/ also called mascara, a 
makeup base for keratin fibres or base coat, a 
composition to be applied over makeup, also known as 

15 top coat, or a composition for treating keratin fibres. 
More especially, the composition according to the 
invention is a mascara. 

The term ^""mascara'' is understood as meaning a 
composition intended to be applied to the eyelashes: it 

20 may be a makeup composition for the eyelashes r a makeup 
base for the eyelashes, a composition to be applied 
over a mascara, also known as top coat, or a cosmetic 
treatment composition for the eyelashes. The mascara is 
more particularly intended for the eyelashes of human 

25 beings, but also for false eyelashes. 

Preferably, the composition according to the 
invention is a leave-in composition. 
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Makeup compositions for the eyes, and in 
particular for the eyelashes, such as mascaras, may be 
provided in various forms: for example in the form of 
biphasic oil-in-water or 0/W or water-in-oil W/0 
5 emulsions, or of aqueous or anhydrous dispersions. 

It is generally through the qualitative and 
quantitative choice of the waxes and polymers that the 
desired specificities of application are adjusted for 
the makeup compositions, such as their fluidity, their 

10 covering power and/or their curling power. Thus, it is 
possible to prepare various compositions which, when 
applied in particular to the eyelashes, induce varied 
effects of the lengthening, curling and/or thickening 
type (charging or volumizing effect) . 

15 It is known from the prior art that the 

higher the content of solids (provided in part by a 
fatty phase consisting, for example, of one or more 
waxes or of one or more lipophilic polymers) in a 
composition, the greater the deposition of material on 

20 the eyelashes and therefore the more the result 
obtained will be volumizing. 

However, the increase in the content of 
solids in a composition, such as an -emulsion or 
dispersion, causes an increase in the consistency of 

25 the product obtained and therefore a delicate and 
difficult application to the eyelashes because the 
product is thick and viscous, it forms a deposit with 
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difficulty^ in a heterogeneous manner and in packets. 
The increase in the content of solids is ther-efore 
often limited by the increase in consistency and does 
not exceed 45% of the total weight of the oomposition • 
5 This limitation on the content of solids is often 

linked to the impossibility of incr^asing^ on the one 
hand, the wax content in the fatty phase which does not 
exceed 25% for reasons of feasibility (the compositions 
comprising between 20 and 25% by weight of wax are 

10 often very thick, compact, difficult to apply and have 
unsatisfactory cosmetic properties) and, on the other 
hand, of incorporating fat-soluble polymers in a large 
amount, which considerably increases the viscosity of 
the composition. 

15 Another means of increasing the content of 

solids is to incorporate solid particles such as 
fillers or pigments, but the increase in consistency 
also limits the maximum percentage of solids; 
furthermore, the use of solid particles in a large 

20 quantity does not promote homogeneou-s and smooth 

deposition not only because of the consistency but also 
because of the size of the particles introduced, which 
gives a granular and unsmooth appearance to the 
deposit. 

25 That is generally the case for the so-called 

volumizing mascaras which are difficult to apply and 
which give a heterogeneous makeup. 
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It is therefore difficult to obtain a makeup 
composition for the keratin fibres, comprising a high 
content of solids and therefore a satisfactory 
voliamizing effect, having an easy and homogeneous 
5 application. 

Moreover, the increase in the soli-ds content 
and the inhomogeneity of the deposit causes a less 
satisfactory staying power of the composition film: the 
latter is not sufficiently resistant to rubbing, in 

10 particular with the fingers, and/or to wat^r, during 
bathing or showers for example, or to tears, to sebum 
or to sweat. The mascara tends in this case to crumble 
over time: grains form a deposit and leave marks around 
the eyes. The crumbling of the film causes a 

15 substantial loss of the intensity of the colour of the 
makeup, thus forcing the consumer to repeat the 
application of the mascara. 

The aim of the present invention is therefore 
to propose another route for formulating a composition 

20 . for coating the keratin fibres leading to a keratin 
fibre charging effect, and which completely or 
partially solves the problems linked to conventional 
routes of formulation. In addition, the compositions 
according to the invention allow smooth and homogeneous 

25 application and lead to a makeup on the keratin fibres 
having good resistance in particular to water and/or to 
sweat and/or to sebum. 
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The inventors have tiis-covered that such a 
composition could be obtained by using a particular 
block polymer and a semicrystalline polymer. 

Surprisingly^ the incorporation of such a 
5 block polymer at high or very high contents (which may 
be up to 50% by weight) makes it possible to 
significantly increase the dry matter content of a 
composition for coating keratin fibres, while 
preserving a consistency which allows easy application 

10 to the keratin fibres. In addition, the combination of 
such a particular block polymer with a semicrystalline 
polymer leads, after application to the keratin fibres, 
to a makeup film with good staying power over time: the 
film does not crumble and has good resistance in 

15 particular to water, to sweat or to sebxam. 

More precisely, a subject of the invention is 
a composition for coating keratin fibres comprising a 
cosmetically acceptable organic liquid medium, at least 
one film-forming linear ethylenic block polymer, called 

20 in the text that follows ^'block polymer" and at least 
one semicrystalline polymer, different from the film- 
forming ethylenic block polymer. 

A subject of the invention is also a cosmetic 
process for making up or for the nontherapeutic care of 

25 keratin fibres, in particular the eyelashes, comprising 
the application of a composition as defined above to 
the keratin fibres. 
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A subject of the invention is also the use of 
a composition as defined above for obtaining a makeup 
for the keratin fibres, in particular the eyelashes, 
which is charging and/or has good resistance in 
5 particular to water and/or to sweat and/or to sebum. 

A subject of the invention is also the use of 
the combination of a film-forming linear ethyl-enic 
block polymer, and a semicrystalline polymer in a 
composition for coating keratin fibres, in order to 

10 obtain a composition that is easy to apply to the 
keratin fibres and/or leading to a makeup that is 
charging and/or has good resistance in particular to 
water and/or to sweat and/or to sebvmi on the said 
keratin fibres. 

15 The term ""cosmetically acceptable" organic 

liquid medium means an organic liquid medium that is 
compatible with the eyelashes or the skin. 
1) Block polymer 

The polymer of the composition according to 
20 the invention is a film-forming linear ethylenic block 
polymer. 

The term ""ethylenic" polymer means a polymer 
obtained by polymerizing monomers coit^rising an 
ethylenic unsaturation. 
25 The term ""block" polymer means a polymer 

comprising at least 2 different blocks, preferably at 
least 3 different blocks. 
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The polymer is a polymer with a linear 
structure • In contrast, a polymer of non-linear 
structure is, for example, a polymer of branched, 
starburst or grafted structure, or the like. 
5 The term film- forming" polymer means a 

polymer capable of forming, by itself or in the 
presence of an auxiliary film-forming agent, a 
continuous film that adheres to a support and 
especially to keratin materials. 
10 Advantageously, the block polymer of the 

composition according to the invention is free of 
styrene. The term "'polymer free of styrene" means a 
polymer containing less that 10% by weight, relative to 
the total weight of the polymer, preferably less than 
15 5% by weight, even better less than 2% by weight, even 
better less than 1% by weight, or not even containing 
none of a styrene monomer such as styrene, styrene 
derivatives such as methylstyrene, chlorostyrene or 
chloromethylstyrene of styrene or of styrene 
20 derivatives such as for example methylstyrene, 
chlorostyrene or chloromethylstyrene. 

According to one eitdDodiment , the block 
polymer of the inventive composition is derived from 
aliphatic ethylenic monomers. The term '"aliphatic 
25 monomer" means a monomer comprising no aromatic groups. 

According to one embodiment, the block 
polymer is an ethylenic polymer derived from aliphatic 
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ethylenic monomers comprising a carbon— carbon double 
bond and at least one ester group -COO- or amide group 
-CON-. The ester group may be linked to one of the two 
unsaturated carbons via the carbon. atom or the oxygen 
5 atom. The amide group may be linked to one of the two 
unsaturated carbons via the carbon atom or the nitrogen 
atom. 

Preferably, the block polymer of the 
composition according to the invention comprises at 
10 least one first block and at least one second block 
having different glass transition ten^^eratures (Tg) , 
the said first and second blocks being linked together 
via an intermediate block comprising at least one 
constituent monomer of the first block and at least one 
15 constituent monomer of the second block. 

The term ^^at least one'' block means one or 
more blocks. 

It is pointed out that, in the text 
hereinabove and hereinbelow, the terms ^^first" and 
20 ^'second" blocks do not in any way condition the order 
of the said blocks in the polymer structure. 

Advantageously, the first and second blocks 
of the block polymer are mutually incompatible. 

The term ^^mutually incompatible blocks" means 
25 that the mixture formed from the polymer corresponding 
to the first block and from the polymer corresponding 
to the second block is not miscible in the organic 
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liquid medium that is contained in major amount by 
weight in the organic liquid medium of the composition, 
at room temperature {25*'C) and atmospheric pressure 
(10^ Pa), for a content of the polymer mixture of 
5 greater than or equal to 5% by weight, relative to the 
total weight of the mixture (polymers and solvent) , it 
being understood that: 

i) the said polymers are present in the mixture in a 
content such that the respective weight ratio ranges 

10 from 10/90 to 90/10, and 

ii) each of the polymers corresponding to the first 
and second blocks has an average (weight-average or 
number-average) molecular mass equal to that of the 
block polymer ± 15%. 

15 When the organic liquid medium comprises a 

mixture of organic liquids, in the case of two or more 
liquids present in identical mass proportions, the said 
polymer mixture is immiscible in at least one of them. 
Obviously, when the organic liquid mediiim 

20 comprises only one organic liquid, the latter is the 
major organic liquid. 

Advantageously, the major organic liquid of 
the composition is the organic solvent for polymerizing 
the block polymer or the major organic solvent of the 

25 mixture of organic solvents for polymerizing the block 
polymer. The intermediate block is a block comprising 
at least one constituent monomer of the first block and 
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at least one constituent monomer of the second block of 
the polymer makes it possible to "'compatibilize'' these 
blocks. 

Preferably, the block copolymer of the 
5 invention is present in the organic liquid medium of 
the composition. 

Preferably, the block polymer comprises no 
silicon atoms in its skeleton. The term ^^skeleton" 
means the main chain of the polymer, as opposed to the 
10 pendant side chains. 

Preferably, the block polymer is not water- 
soluble, i.e. the polymer is not soluble in water or in 
a mixture of water and linear or branched lower 
morioalcohols cpntaining from 2 to 5 carbon atoms, for 
15 instance ethanol, isopropanol or n-propanol, without pH 
modification, at an active material content of at least 
1% by weight, at room temperature (25 '^C) . 

Preferably, the polymer according to the 
invention is not an elastomer. 
20 The term ^^non-elastomeric polymer" means a 

polymer which, when it is subjected to a constraint 
intended to stretch it {for example by 30% relative to 
its initial length) , does not return to a length 
substantially identical to its initial length when the 
25 constraint ceases. 

More specifioally, the term ^^non-elastomeric 
polymer'' denotes a polymer with an instantaneous 
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recovery Ri < 50% and a delayed recovery R2h < 70% after 
having been subjected to a 30% elongation. Preferably, 
Ri is < 30% and R2h < 50%. 

More specifically, the non-elastoroeric nature 
5 of the polymer is determined according to the following 
protocol: 

A polymer film is prepared by pouring a 
solution of the polymer into a Teflon-coated itvould, 
followed by drying for 7 days in an environment 
0 conditioned at 23 ± 5**C and 50 ± 10% relative humidity. 

A film about 100 ymi thick is thus obtained, 
from which are cut rectangular specimens (for example 
using a punch) 15 ram wide and 80 mm long. 

This sample is subjected to a tensile stress 
5 using a machine sold under the reference Zwick, under 
the same temperature and humidity conditions as for the 
drying. 

The specimens are pulled at a speed of 
50 mm/min and the distance between the jaws is 50 mm, 
0 which corresponds to the initial length (lo) of the 
specimen. 

The instantaneous recovery Ri is determined in 
the following manner: 

- the specimen is pulled by 30% {Cmax) / i.e. 
5 about 0.3 times its initial length (lo) 

- the constraint is released by applying a 
return speed equal to the tensile speed, i.e. 
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50 mm/min, and the residual elongation of the specimen 
is measured as a percentage, after returning to zero 
constraint (ei). 

The percentage instantaneous recovery <Ri) is 
5 given by the following formula: 

Ri = (Cmax - ei)/emax) X 100 

To determine the delayed recovery, the 
percentage residual elongation of the specimen {ezn) is 
measured, 2 hours after returning to zero constraint. ^ 
10 The percentage delayed recovery (R2h) is given 

by the following formula: 

R2h = (Emax " e2h) /^max) X 100 

Purely as a guide, a polymer according to one 
embodiment of the invention has an instantaneous 
15 recpvery Ri of 10% and a delayed recovery R2h of 30%. 

Advantageously, the block polymer used in the 
composition according to the invention has a 

polydispersity index I of greater than 2, for example i 

ranging from 2 to 9, preferably greater than or equal 
20 to 2.5, for example ranging from 2.5 to 8 and better 

still greater than or equal to 2.8, and especially 

ranging from 2.8 to 6. 

The polydispersity index I of the block 

polymer is equal to the ratio of the weight-average 
25 mass Mw to the niamber-average mass Mn. 

The weight-average molar mass ^Mw) and 

number-average molar mass (Mn) are determined by gel 
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permeation liquid chromatography (THF solvent , 
calibration curve established with linear polystyrene 
standards^ ref ractometric detector) . 

The weight-average mass iMw) of the block 
5 polymer is preferably less than or equal to 300 000; it 
ranges^ for example, from 35 000 to 200 Ot)0 and better 
still from 45 000 to 150 000. 

The number-average mass <Mn) of the bloc:k 
polymer is preferably less than or equal to 70 000; it 
10 ranges r for example, from 10 000 to 60 000 and better 
still from 12 000 to 50 000, 

Each block of the block polymer of the 
composition according to the invention is derived from 
one type of monomer or from several different types of 
15 monomer. 

This means that each block may consist of a 
homopolymer or a copolymer; this copolymer constituting 
the block may in turn be random or alternating. 

Advantageously, the intermediate block 
20 comprising at least one constituent monomer of the 

first block and at least one constituent monomer of the 
second block of the polymer is a random polymer. 

Preferably, the intermediate block is derived 
essentially from constituent monomers of the first 
25 block and of the second block. 

The term ^^essentially'' means at least 85%, 
preferably at least 90%, better still 95% and even 



wo 2005/067872 



14 



PCT/IB2005/000236 



better still 100%. 

Advantageously, the intermediate block has a 

glass transition temperature Tg of between the glass 

transition temperatures of the first and second blocks. 

5 The glass transition temperatures indicated 

for the first and second blocks may be theoretical Tg 

values determined from the theoretical Tg values of the 

constituent monomers of each of the blocks, which may 

be found in a reference manual such as the Polymer 

10 Handbook, 3rd Edition, 1989, John Wiley, accor<iing to 

the following relationship, known as Fox's law: 

l/Tg=S (tUi/Tgi) , 
i 

TUi being the mass fraction of the monomer i in the 
block under consideration and Tgi being the glass 
15 transition temperature of the homopolymer of the 
monomer i. 

Unless otherwise indicated, the Tg values 
indicated for the first and second blocks in the 
present patent application are theoretical Tg values. 
20 The difference between the glass transition 

temperatures of the first and second blocks is 
generally greater than 10 ""C, preferably greater than 
20**C and better still greater than 30 ''"C. 

In particular, the first block may be chosen 

25 from: 

- a) a block with a Tg of greater than or 
equal to 40 ''C, 
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- b) a block with a Tg of less than or equal 

to 20*^0, 

- c) a block with a Tg of between 20 and 

5 and the second block can be chosen from a category a) , 
b) or c) different from the first block. 

In the present invention, the expression: 
''^between and is intended to denote a range of 

values for which the limits mentioned are excluded^ and 
10 ^^from ... to ..." and ^^ranging from ... to ..." are 
intended to denote a range of values for which the 
limits are included. 

a) Block with a Tg of greater than or equal to 40 °C 

The block with a Tg of greater than or equal 
15 to 40°C has, for example, a Tg ranging from 40 to 

ISO^'C, preferably greater than or equal to 50 ^^C, for 
example ranging from 50*^0 to 120 °C and better still 
greater than or equal to 60*^0, for example ranging from 
60^C to 120^C. 

20 The block with a Tg of greater than or equal 

to 40**C may be a homopolymer or a copolymer. 

In the case where this block is a 
homopolymer, it is derived from monomers which are such 
that the homopolymers prepared from these monomers have 

25 glass transition temperatures of greater than or equal 
to 40**C. This first block may be a homopolymer 
consisting of only one type of monomer (for which the 
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Tg of the corresponding homopolyiner is greater than or 
equal to 40°C) . 

In the case where the first block is a 
copolymer, it may be totally or partially derived from 
5 one or more monomers, the nature and concentration of 
which are chosen such that the Tg of the resulting 
copolymer is greater than or equal to 40**C. The 
copolymer may comprise, for example: 

- monomers which are such that the 

10 homopolymers prepared from these monomers have Tg 

values of greater than or equal to 40 for example a 
Tg ranging from 40 to 150 ^'C, preferably greater than or 
equal to 50**C, for example ranging from SO^'C to 120 
and better still greater than or equal to €0**C, for 

15 example ranging from eO^'C to 120 **C, and 

- monomers whi<:h are such that the 
homopolymers prepared from these monomers have Tg 
values of less than 40 °C, chosen from monomers with a 
Tg of between 20 and 40*'C and/or monomers with a Tg of 

20 less than or equal to 20''C, for example a Tg ranging 
from -100 to 20'*C, preferably less than 15*^0, 
especially ranging from -80 ""C to IS'^C and better still 
less than 10**C, for example ranging from -50**C to 0**C, 
as described later. 

25 The monomers whose homopolymers have a glass 

transition temperature of greater than or equal to 40 °C 
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are chosen, preferably, from the following monomers, 
also known as the main monomers: 

- methacrylates of formula CH2 C(CH3)-COORi 
in which Ri represents a linear or branched 

5 unsubstituted alkyl group containing from 1 to 4 carbon 
atoms, such as a methyl, ethyl, propyl or isobutyl 
group or Ri represents a C4 to C12 cycloalkyl group, 

- acrylates of formula CH2 = CH-COOR2 

in which R2 represents a C4 to C12 cycloalkyl group such 
10 as isobornyl acrylate or a tert-butyl group, 

- (meth) acrylamides of formula: 



in which R7 and Re, which may be identical or different, 
each represent a hydrogen atom or a linear or branched 
15 Ci to C12 alkyl group such as an n-butyl, t-butyl, 

isopropyl, isohexyl, isooctyl or isononyl group; or R7 
represents H and Re represents a 1, l-dimethyl-3-oxobutyl 
group, 

and R' denotes H or methyl. Examples of monomers that 
20 may be mentioned include N-butylacrylamide, N-t-butyl- 
acrylamide, N-isopropylacrylamide, N, N-dimethyl- 
acrylamide and N, N-dibutylacrylamide, 




- and mixtures thereof. 
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Main monomers that are particularly preferred 
are methyl methacrylat^, isobutyl (meth) acrylate and 
isobornyl (meth) acrylate, and mixtures ther-eof. 
b) Block with a Tg of less than or equal to 20''C 
5 The block with a Tg of less than or equal to 

20 ""C has, for example, a Tg ranging from -1-00 to 20**C, 
preferably less than or equal to IS'^C, especially 
ranging from -80 to 15**C and better still less than or 
equal to 10 ""C, for example ranging from -50 to O'^C. 

10 The block with a Tg of less than or equal to 

20®C may be a homopolymer or a copolymer. 

In the case where this block is a 
homopolymer, it is derived from monomers which are such 
that the homopolymer s prepared from these monomers have 

15 glass transition temperatures of less than or equal to 
20**C. This second block may be a homopolymer consisting 
of only one type of monomer (for which the Tg of the 
corresponding homopolymer is less than or equal to 
20**C) . 

20 In the case where the block with a Tg of less 

than or equal to 20**C is a copolymer, it may be totally 
or partially derived from one or more monomers, the 
nature and concentration of which are chosen such that 
the Tg of the resulting copolymer is less than or -equal 

25 to 20°C. 

It may coit^rise, for example 

- one or more monomers whose corresponding 
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honiopolyiner has a Tg of less than or equal to 20^*0^ for 
example a Tg ranging from -100 to 20 ^'C, preferably less 
than IS^'C, especially ranging from -80 to IS^'C and 
better still less than 10**C^ for example ranging from 
5 to 0*^0, and 

- one or more monomers whose corresponding 
homopolymer has a Tg of greater than 20 ''C^ such as 
monomers with a Tg of greater than or equal to 40 
for example a Tg ranging from 40 to 150 preferably 

10 greater than or equal to SO'^C, for example ranging from 
50 °C to 120 °C and better still greater than or equal to 
eO^'C, for example ranging from 60**C.to 120*'C and/or 
monomers with a Tg of between 20 and 40^*0, as described 
above . 

15 Preferably, the block with a Tg of less than 

or equal to 20**C is a homopolymer. 

The monomers whose homopolymer has a Tg of 
less than or equal to 20 '^C are preferably chosen from 
the following monomers, or main monomers: 

20 - acrylates of formula CHa ^ CHCOOR3, 

R3 representing a linear or branched Ci to C12 
unsubstituted alkyl group, with the exception of the 
tert-butyl group, in which one or more hetero atoms 
chosen from O, N and S is (are) optionally 

25 intercalated, 

- methacrylates of formula CH2 = C<CH3) -COOR4, 
R4 representing a linear or branched to C12 
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unsubstituted alkyl group, in which one or more hetero 
atoms chosen from O, N and S is <are) optionally 
intercalated; 

- vinyl esters of formula Rs-CO-O-CH = CH2 
5 in which R5 represents a linear or branched C4 to C12 

alkyl group, 

- C4 to C12 alkyl vinyl ethers, 

- N- (C4 to C12) alkyl acrylamides, such as 
N-octylacrylamide , 

10 - and mixtures thereof. 

The main monomers that are particularly 
preferred for the block with a Tg of less than or equal 
to 20 "^C are alkyl acrylates whose alkyl chain contains 
from 1 to 10 carbon atoms, with the exception of the 

15 tert -butyl group, such as methyl acrylate, i-sobutyl 
acrylate and 2-ethylhexyl acrylate, and mixtures 
thereof. 

c) Block with a Tg of between 20 and 40^C 

The block with a Tg of between 20 and 40*^0 
20 may be a homopolymer or a copolymer. 

In the case where this block is a 
homopolymer, it is derived from monomers (or main 
monomers) which are such that the horoopolymers prepared 
from these monomers have glass transition temperatures 
25 of between 20 and 40**C. This first block may be a 
homopolymer, consisting of only one type of monomer 
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(for which the Tg of the corresponding homopolymer 
ranges from 20°C to 40^0) , 

The monomers whose homopolymer has a glass 
transition temperature of between 20 and 40 ""C are 
5 preferably chosen from n-butyl methacrylate, cyclodecyl 
acrylate, neopentyl acrylate and isodecylacrylamide, 
and mixtures thereof. 

In the case where the block with a Tg of 
between 20 and 4 0®C is a copolymer, it is totally or 
10 partially derived from one or more monomers (or main 
monomers) whose nature and concentration are chosen 
such that the Tg of the resulting copolymer is between 
20 and 40''C. 

Advantageously, the block with a Tg of 
15 between 20 and 40°C is a copolymer totally or partially 
derived from: 

- main monomers whose corresponding 
homopolymer has a Tg of greater than or equal to 40^C, 
for example a Tg ranging from 40 °C to ISO^'C, preferably 

20 greater than or equal to SO^'C, for example ranging from 
50 to 120 "^C and better still greater than or equal to 
60 ''C, for example ranging from 60° C to 120 ""C, as 
described above, and/or 

- main monomers whose corresponding 

25 homopolymer has a Tg of less than or equal to 20**C, for 
example a Tg ranging from -100 to 20°C, preferably l^ss 
than or equal to 15 ''C, especially ranging from -80**C to 
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15 "^C and better still less than or equal to 10 for 
example ranging from -50**C to O^'C, as described above ^ 
the said monomers being chosen such that the Tg of the 
copolymer forming the first block is between 20 and 
5 40°C. 

Such main monomers are chosen, for example, 
from methyl methacrylate, isobornyl acrylate and 
methacrylate, butyl acrylate and 2-ethylhexyl acrylate, 
and mixtures thereof. 
10 Preferably, the proportion of the second 

block with a Tg of less than or equal to 20**C ranges 
from 10% to 85% by weight, better still from 20% to 70% 
and even better still from 20% to 50% by weight of the 
polymer. 

15 However, each of the blocks may contain in 

small proportion at least one constituent monomer of 
the other block. 

Thus, the first block may contain at least 
one constituent monomer of the second block, and vice 

20 versa. 

Each of the first and/or second blocks may 
comprise, in addition to the monomers indicated above, 
one or more other monomers known as additional 
monomers, which are different from the main monomers 
25 mentioned above. 

The nature and amount of this or these 
additional monomer (s) are chosen such that the block in 
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which they are present has the desir-ed glass transition 
temperature, 

This additional monomer is chosen^ for 
example / from: 

5 hydrophilic monomers such as: 

- ethylenically unsaturated monomers 
comprising at least one carboxylic or sulphonic acid 
function, for instance: 

acrylic acid, methacrylic acid, crotonic acid, mal^ic 
10 anhydride, itaconic acid, fumaric acid, maleic acid, 
acrylamidopropanesulphonic acid, vinylbenzoic acid, 
vinylphosphoric acid, and salts thereof, 

- ethylenically unsaturated monomers 
comprising at least one tertiary amine function, for 

15 instance 2-vinylpyridine, 4-vinylpyridine, dimethyl- 

aminoethyl methacrylate, diethylaminoethyl methaorylate 
and dimethylaminopropylmethacrylamide, and -salts 
thereof, 

- methacrylates of formula CH2 = C(CH3)-COOR6 
20 in which Re represents a linear or branched alkyl group 

containing from 1 to 4 carbon atoms, such as a methyl, 
ethyl, propyl or isobutyl group, the said alkyl group 
being substituted with one or more substituents chosen 
from hydroxyl groups (for instan<2e 2-hydroxyprQpyl 
25 methacrylate and 2-hydroxyethyl methacrylate) and 

halogen atoms (CI, Br, I or F) , such as trif luoroethyl 
methacrylate , 
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- methacrylates of formula CH2 = C (Cfla) -GOORgr 
R9 representing a linear or branched Ce to C12 alkyl 
group in which one or more hetero atoms x::hoS'en from O, 
N and S is <are) optionally intercalated^ the said 

5 alkyl group being substituted with one or mor-e 

substituents chosen from hydroxyl groups and halogen 
atoms (Cl^ Br^ I or F) ; 

- acrylates of formula CH2 = CHCOORio, 

Rio representing a linear or branched Ci to C12 alkyl 
10 group substituted with one or mor-e substituents chosen 
from hydroxyl groups and halogen atoms (Cl, Br, I or 
F) , such as 2-hydroxypropyl acrylate and 2-hydr'oxyethyl 
acrylate, or Rio represents a €1 to C12 alkyl-O-POE 
(polyoxyethylene) with repetition of the oxyethylene 
15 unit 5 to 30 times, for example methoxy-POE, or Re 

represents a polyoxyethylene group containing from 5 to 
30 ethylene oxide units 

b) ethylenically unsaturated inonomers 
comprising one or more silicon atoms > saich as 
20 methacryloxypropyltrimethoxysilane and 

methacryloxypropyltris {trimethylsiloxy ) silane, 

- and mixtures thereof. 

Additional monomers that are particularly 
preferred are acrylic acid, methacrylic acid and 
25 trif luoroethyl methacrylate, and mixtures thereof. 

According to one preferred embodiment, the 
block polymer is a non-silicone polymer, i.e. a polymer 
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free of silicon atoms. 

This or these additional monomer (s) generally 
represent (s) an amount of less than or equal to 30% by 
weight, for example from 1% to 30% by weight, 
5 preferably from 5% to 20% by weight and mor^ preferably 
from 7% to 15% by weight, relative to the total weight 
of the first and/or second blocks. 

Preferably, each of the first and second 
blocks comprises at least one monomer chosen from 
10 (meth) acrylic acid esters, and optionally at least one 
monomer chosen from (meth) acrylic acid, and mixtures, 
thereof . 

Advantageously, each of the first and second 
blocks is derived entirely from at least one monomer 

15 chosen from acrylic acid, (meth) acrylic acid esters and 
optionally from at least one monomer chosen from 
(meth) acrylic acid, and mixtures thereof. 

The block polymer may be obtained by free- 
radical solution polymerization according to the 

20 following preparation process: 

a portion of the polymerization solvent 
is introduced into a suitable reactor and heated until 
the adequate temperature for the polymerization is 
reached (typically between €0 and ISO'^C), 

25 - once this temperature is reached, the 

constituent monomers of the first block are introduced 
in the presence of some of the polymerization 
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after a time T corresponding to a 
maximum degree of conversion of 90%, the constituent 
monomers of the second block and the rest of the 
5 initiator are introduced, 

the mixture is left to react for a time 
T' (ranging from 3 to € hours) , after whi<:h the mixture 
is cooled to room temperature, 

the polymer dissolved in the ' ' 

10 polymerization solvent is obtained. 

The term polymerization solvent means a 
solvent or a mixture of solvents. The polymerization 
solvent may be chosen in particular from ethyl acetate, 
butyl acetate, alcohols such as isopropanol, ethanol, 

15 aliphatic alkanes such as isododecane and mixtures 
thereof. Preferably, the polymerization solvent is a 
mixture of butyl acetate and isopropanol or 
isododecane. 
First embodiment 

20 According to a first embodiment, the block 

polymer comprises a first block with a Tg of greater 
than or egual to 40**C, as described above in a) and a 
second block with a Tg of less than or equal to 20**C, 
as described above in b) . 

25 Preferably, the first block with a Tg of 

greater than or equal to 40**C is a copolymer derived 
from monomers which are such that the homc^olymer 
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prepared from these monomers has a ^lass transition 
temperature of greater than or equal to 4D°C, such as 
the monomers described above. 

Advantageously, the second block with a Tg of 
5 less than or equal to 20**C is a homopolymer derived 
from monomers which are such that the homopolymer 
prepared from these monomers has a glass transition 
temperature of less than or equal to 20**<:, such as the 
monomers described above. 

10 Preferably, the proportion of the block with 

a Tg of greater than or equal to 40*'C ranges from 20% 
to 90%, better still from 30% to 80% and even better 
still from 50% to 70% by weight of the polymer. 
Preferably, the proportion of the block with a Tg of 

15 less than or equal to 20°C ranges from 5% to 75%, 

preferably from 15% to 50% and better still from 25% to 
45% by weight of the polymer. 

Advantageously, the block polymer may 

comprise: 

20 - a first block with a Tg of greater than or 

equal to 40**C, for example ranging from 85 to 115 "'C, 
which is an isobornyl acrylate/isobutyl methacrylate 
copolymer, 

- a second block with a Tg of less than -or 
25 equal to 20**C, for example ranging from -85 to -S5**C, 
which is a 2-ethylhexyl acrylate homopolymer, and 
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- an intermediate block, which is an 
isobornyl acrylate/isobutyl methacrylate/2-^thylhexyl 
acrylate random copolymer. 
Second embodiment 
5 According to a second embodiment, the block 

polymer comprises a first block having a glass 
transition temperature <Tg) of between 20 aiKi 40 "^C, in 
accordance with the blocks described in c) and a second 
block having a glass transition temperature of less ^ 
10 than or equal to 20*'C, as described above in b) or a 
glass transition temperature of greater than or equal 
to 40**C, as described in a) above. 

Preferably, the proportion of the first block 
with a Tg of between 20 and 40^*0 ranges from 10% to 
15 85%, better still from 30% to 80% and even better still 
from 50% to 70% by weight of the polymer. 

When the second block is a block with a Tq of 
greater than or equal to 40**C, it is preferably present 
in a proportion ranging from 10% to 85% by weight, 
20 better still from 20% to 70% and even better still from 
30% to 70% by weight of the polymer. 

When the second block is a block with a Tq of 
less than or equal to 20*'C, it is preferably present in 
a proportion ranging from 10% to "85% by weight, better 
25 still from 20% to 70% and even better still from 20% to 
50% by weight of the polymer. 

Preferably, the first block with a Tg ^of 
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between 20 and 40**C is a copolymer derived from 
monomers which are such that the corresponding 
homopolymer has a Tg of greater than or equal to 40**C^ 
and from monomers which are such that the corresponding 
5 homopolymer has a Tg of less than or equal to 20 ^'C. 

Advantageously, the second block with a Tg of ■ 
less than or equal to 20 °C or with a Tg of greater than 
or equal to 40^*0 is a homopolymer. 

According to a first variant, the block 
10 polymer comprises: 

- a first block with a Tg of between 20 an<i 
40**C, for example with a Tg of 21 to 39**C, whi<:h is a 
copolymer <;omprising isobornyl acrylate/isobutyl 
methacrylate/2-ethylhexyl acrylate, 

15 - a second block with a Tg of Less than or. 

equal to 20*'C, for example ranging from -€S to -SS^'C, 
which is a methyl methacrylate homopolymer, and 

- an intermediate block which is an isobornyl 
acrylate/isobutyl methacrylate/2--ethylhexyl acrylate 

20 random copolymer. 

According to a second variant, the polymer 
according to the invention may comprise: 

- a fiyst block with a Tg of greater than or 
equal to 40**C, for example ranging from 85 to IIS^'C, 

25 which is an isobornyl methacrylate/isobutyl 
methacrylate copolymer, 

- a second block with a Tg of less than ox 
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equal to 20 °C, for example ranging from -35 to -S'^Cr 
which is an isobutyl acrylate homopolymer, and 

- an intermediate block which is an i^obornyl 
methacrylate/isobutyl methacrylate/isobutyl acrylate 

5 random copolymer. 

According to a third variant, the polymer 
according to the invention may comprise: 

- a first block with a Tg of -greater than or 
equal to 40*^0, for example ranging from 60 to SO^'C, 

lb which is an isobornyl acryiate/isobutyl methaorylate 
copolymer, 

- a second block with a Tg of less than or 
equal to 20**C, for example ranging from -35 to -5**Cr 
which is an isobutyl acrylate homopolyroer, and 

15 - an intem^diate block which is an isobornyl 

acryiate/isobutyl methacrylate/isobutyl acrylate random 
copolymer. 

According to one embodiment, the composition 
according to the invention may comprise a mixture of 

20 two ethylenic block polymers chosen from the polymers 
described above. 

The block polymer (s) may be present in the 
composition according to the invention in a dry matter 
(or active material) content ranging from 5 to 55%, 

25 preferably ranging from 6 to 45% and better still from 
8 to 40% by weight relative tc the *otal weight of ^the 
composition. 
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2) Semicrystalline polymer 

The term ^^semi-crystalline polymer" means 
within the context of the invention polymers conprising 
a crystallizable portion, a crystallizable pendent 
5 chain or a crystallizable block in the skeleton^ and an 
amorphous portion in the skeleton and having a 
temperature of first-order reversible phase change, in 
particular of melting (solid--liquid transition) • When 
the crystallizable portion is in the form of a 

10 crystallizable block of the polymer skeleton, the 

amorphous portion of the polymer is in the form of an 
amorphous block; in this ca«e, the semi -crystalline 
polymer is a block copolymer, for exanqpl^ of the 
diblock, triblock or multiblock type, comprising at 

15 least one crystallizable block and at least one 

amorphous block. The term ^^block" generally means at 
least 5 identical repeating units. The crystallizable 
block (s) are then of different chemical nature from the 
amorphous block (s) . 

20 The semi-crystalline polymer accor-ding to the 

invention has a melting point of greater than or equal 
to SO'^C (especially ranging from 30°C to 80*^0 and 
preferably ranging from 30**C to €0''C. This melting 
point is a temperature of first-order change of state. 

25 This melting point may be measured by any 

known method, and in particular via differential 
scanning calorimetry (DSC) . 
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Advantageously, the semi -crystalline 
polymer (s) to which the invention applies have a 
number-average molecular mass of greater than or equal 
to 1000. 

5 Advantageously, the semi-crystalline 

polymer (s) of the composition of the invention have a 
number-average molecular mass Mn ranging from 2000 ^:o 
800 000, preferably from 3000 to 500 000, better still 
from 4000 to 150 000, especially less than lt)0 000 and 

10 better still from 4000 to 99 000. They preferably have 
a number-average molecular mass of greater than 5-600, 
for example ranging from 5700 to 99 000. 

For the purposes of the invention, the 
expression ^^crystallizable chain or block'' means a 

15 chain or block which, if it were obtained alone, would 
change from the amorphous state to the crystalline 
state reversibly, depending on whether one i-s above or 
below the melting point. For the purposes of the 
invention, a ^^chain" is a group of atoms, which are 

20 pendent or lateral relative to the polymer skeleton. A 
^^block'' is a group of atoms belonging to the skeleton, 
this group constituting one of the repeating units of 
the polymer. Advantageously, the ^^pentient 
crystallizable chain'' may be a chain containing at 

25 least 6 carbon atoms. 

Preferably, the crystallizable block«(s) or 
chain<s) of the -semi -crystalline polymers represent at 
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least 30% of the total weight of each polymer and 
better still at least 40%. The semi -crystalline 
polymers of the invention containing crystalli^zable 
blocks are block or multiblcck polymers. They may be 
5 obtained by polymerizing a monomer containing reactive 
(or ethylenic) double bonds or by polycondensation. 
When the polymers of the invention are polymers 
containing crystallizable side chains thes-e side 
chains are advantageously in random or statistical 
10 form. 

Preferably^ the semi -crystalline polymers of 
the invention are of synthetic origin. Moreover, they 
do not comprise a polysaccharide skeleton. In general, 
the crystallizable units (chains or blocks) of the 

15 semi-crystalline polymers according to the invention 
originate from monomer (s) containing crystallizable 
block (s) or chain (s), u-sed for the manufacture of the 
semi-crystalline polymers. 

According to the invention, the 

20 semicrystalline polymer may be chosen from the block 

copolymers comprising at least one crystallizable bLock 
and at least one amorphous block, the homopolymers and 
the copolymers bearing at least one crystallizable side 
chain per repeating unit, mixtures thereof. 

25 The semi-crystalline polymers that may be 

used in the invention are, in particular: 
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- block copolymers of polyol-efins with 
controlled crystallization, especially those whose 
monomers are described in EP-A-0 951 897, 

- polycondensates, especially of aliphatio or 
5 aromatic polyester type or of aliphatic/aromatic 

copolyester type, 

- homopolymers or copolymers bearing at least 
one crystallizable side chain and homopolymers or 
copolymers bearing at least one crystallizable block in 

10 the skeleton, for instance those described in document 
US-A-5 156 911, 

- homopolymers or copolymers bearing at least 
one crystallizable side chain, in particular containing 
fluoro group (s)> as described in document 

15 WO-A-01/19333, 

and mixtures thereof. In the last two ca«es, the 
crystallizable side chain (s) or block (s) are 
hydrophobic . 

20 A) Semi-crystalline polymers containing crystallizable 

side chains 

Mention may be made in particular of those 

defined in documents US-A-5 15« 911 and WO-A-01/19333 . 

They are homopolymers or copolymers comprising from 50% 
25 to 100% by weight of units resulting from the 

polymerization of one or more monomer-s bearing a 

crystallizable hydrophobic side chain. These 
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homopolymers or copolymers are of any natur^^ provided 
that they meet the conditions mentioned previously. 
They can result: 

- from the polymerization, especially the 
5 free-radical polymerization, of one or more monomers 

containing reactive or ethylenic double bond<s) wi^h 
respect to a polymerization, namely a vinyl, 
(meth) acrylic or allylic group, 

- from the polycondensation of one or more 
10 monomers bearing co-reactive groups tcarboxylic aoid, 

sulphonic acid, alcohol, amine or isocyanate) , such as, 
for example, polyesters, polyurethanes, polyethers, 
polyureas or polyamides. 

In general, these polymers ar^ chosen 
15 especially from homopolymers and copolymers resulting 
from the polymerization of at least one riionomer 
containing crystallizable chain (s) that may iDe 
represented by formula X: 

I 

S 

•I 

20 C 

with M representing an atom of the polymer skeleton, S 
representing a spacer and X: representing a 
crystallizable group. 

The crystallizable chains may be 

25 aliphatic or aromatic, and optionally f ltiorina<:ed or 
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perf luorinated. ^^S" especially r^resents a group <CH2)n 
or (CH2CH20)n or (CH2O) ^ which may be linear or branched 
or cyclic r with n being an integer ranging from O to 
22. Preferably, ^^S" is a linear -group • f^referably, ''^S" 
5 and are different. 

When the crystallizable chains ^^-S--C'' are 
hydrocarbon-based aliphatic chains, they comprise 
hydrocarbon-based alkyl chains containing at Least 11 
carbon atoms and not more than 40 carbon atoms and 

10 better still not more than 24 carbon atoms. Tkey are 
especially aliphatic chains or alkyl chains <:ontaining 
at least 12 carbon atoms, and 4:hey are preferably Ci4-C24 
alkyl chains. When they are fluoroalkyl or 
perf luoroalkyl chains, they contain at least € 

15 f luorinated carbon atoms and especially at Least 11 
carbon atoms, at least 6 of which carbon atoms are 
f luorinated. 

As examples of semi-crystalline polymers or 
copolymers containing crystal livable chain<s), mention 

20 may be made of those resulting from the polymieri-zation 
of one or more of the following monomers : 
(meth) acrylates of saturated alkyl with the alkyl group 
being C14-C24/ perf luoroalkyl (meth) acrylates with a Cn- 
Ci5 perf luoroalkyl ^roup, N-alkyl <meth) acrylamides with 

25 the alkyl group being t::i4 to C24 with or without a 
fluorine atom, vinyl esters containing alkyl or 
perf luoro (alkyl) chains with the alkyl *gro\i^ -being C14 
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to C24 (with at least 6 fluorine atoms per 
perfluoroalkyl chain) , vinyl ethers c:ontaining al.kyl or 
perfluoro (alkyl) chains with the alkyl group ijeing C14 
to C24 and at least 6 fluorine atoms per perfluoroalkyl 
5 chain^ C14 to C24 alpha-olef ins su<ch as^ for example, 
octadecene, para-alkylstyrenes with an alkyl ^roup 
containing from 12 to 24 carbon atoms, and mixtures 
thereof. 

When the polymers result from a poly- 

10 condensation, the hydrocarbon-based and/or fluoridated 
crystallizable chains as defined above are borne by a 
monomer that may be a diacid, a diol, a <iiamine or a 
diisocyanate . 

When the polymers that are the subject of the 

15 invention are copolymers, they additionally contain 
from 0 to 50% of groups Y or Z resulting trom ttie 
copolymerization: 

a) of Y which is a polar or non-polar monomer 
or a mixture of the two: 

20 • When Y is a polar monomer, it i-s either a 

monomer bearing polyoxyalkylenated groups ^especially 
oxyethylenated and/or oxypropylenated groups), a 
hydroxyalkyl (meth) acrylate, for instance hydroxyethyl 
acrylate, (meth) acrylamide, an N-alkyl (meth) aorylamide, 

25 an N,N-dialkyl (meth) acrylamide such as, for example, 
N, N-diisopropylacrylamide or N-vinylpyrrolitione |NVP) , 
N-vinylcaprolaotam, a monomer bearing at least one 
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carboxylic acid group, for instanoe -(ineth) acrylio acid, 
crotonic acid, itaconic acid, maleic acid or fuinaric 
acid, or bearing a carboxylic acid anhydride group, for 
instance maleic anhydride, and mixtures thereof. 
5 • When Y is a non -polar monomer, it may be an 

ester of the linear, branched or cyclic alkyl 
(meth) acrylate type, a vinyl ester, an alkyl vinyl 
ether, an alpha-olef in, styrene or styarene substituted 
with a Ci to Cio alkyl group, for instance <x-methyl- 

10 styrene, or a macromonomer of the polyorganosiloxane 
type containing vinyl unsaturation. 

For the purposes of the invention, the term 
^^alkyl'' means a saturated group especially of Ce *o Cair 
except where otherwise mentioned, and better still of 

15 Ci4 to C24 • 

3) of Z which is a polar monomer or a mixture 
of polar monomers • In this case, Z has the same 
definition as the ""polar defined above. 

Preferably, the semi -crystalline polymers 

20 containing a crystallizable side chain are alkyl 

(meth) acrylate or alkyl (meth) acrylamide homopolymers 
with an alkyl group as defined above, and especially of 
C14-C24, copolymers of these monomers with a hydrophilic 
monomer preferably of different nature from 

25 (meth) acrylic acid, for instance *I-vinylpyrroli-done or 
hydroxyethyl (meth) acrylate, and mixtures thereof. 
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B) Polymers bearing in the skeleton at least one 
crystallizable block 

These polymers are especially block 
copolymers consisting of at least 2 blocks of different 
5 chemical nature, one of which is crystallizable. 

- The block polymers defined in patent US-A- 
5 156 911 may be used; 
^ - Block copolymers of olefin or of 

cycloolef in containing a crystallizable chain, for 
10 instance those derived from the block polymerization 
of: 

• cyclobutene, cyclohexene, cyolooctene, 
norbornene (i.e. bicyclo t2, 2, 1) -2-heptene) , 5-methyl^ 
norbornene, 5-ethylnorbornene, 5, ^-dimethylnortoorneihe, 

15 5, 5, 6-trimethylnorbornene, 5-ethylidenenorbornene, 
S^phenylnorbornene , 5-benzylnorbornene , 5-vinyl- 
norbornene, 1,4,5, 8-dimethano-l,2, 3,4, 4a, 5, 8a-octa- 
\.J hydronaphthalene, dicyclopentadiene, or mixtures 

thereof, 

20 • with ethylene, propylene, 1-butene, 

3 -methyl - 1 -butene , 1 -hexene , 4 -methyl - 1 -pentene , 
1-octene, 1-decene or l-eioosene, or mixtures thereof, 

• and in particular copoly (ethylene/ 
norbornene) blocks and {ethylene /propylene /ethylidene- 

25 norbornene) block terpolymers. Those resulting from the 
block copolymerization of at least 2 C2-Ci«, better 
still C2-C12 and even better s-till -C4-C12 <x-olef ins stich 
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as those mentioned above and in particular blocjc 
bipolymers of ethylene and of l".octene may also t>e 
used. 

- The copolymers may be x:opolymers containing 
5 at least one crystallizable blocks the copolymer 

residue being amorphous (at room temperature) • I'hese 
copolymers may also contain two crystallizable blocks 
of different chemical nature. The prefierred copolymers 
are those that simultaneously contain at room 

10 temperature a crystallizable block and an amorphous 
block that are both hydrophobic and lipophilic, 
sequentially distributed; mention may be ma-de, for 
example, of polymers containing one of the 
crystallizable blocks an<i one of the amorphous blocks 

15 below: 

• Block that is crystallizable by nature: a) 
polyester, for instance poly (alkylene terephthalate) , 
b) polyolefin, for instance polyethylenes or 
polypropylenes . 

20 • Amorphous and lipophilic block, for 

instance amorphous polyolefins or copoly (olefin) s such 
as poly (isobutylene) , hydrogenated polybutadiene or 
hydrogenated poly (isoprene) . 

As examples of such copolymers containing a 

25 crystallizable block and a separate amorphous block, 
mention may be made of: 
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Of) poly <e-caprola<:t one) "b-poly< butadiene) 
block copolymers, preferably used hydrogenated, such as 
those described in the article "'Melting behavior of 
poly ( E-caprolactone) -block-polybutadiene eopolymers" 
5 from S. Nojima, MacromolecuLes, 32, 3757-3734 (1999), 
3) the hydrogenated block or multiblock 
poly (butylene terephthalate) -b-poly (isoprene) block 
copolymers cited in the article ""3tudy of morphological 
and mechanical properties of PP/PBT" by B. Boutevin et 
10 al.. Polymer Bulletin, 34, 117-123 (1995), 

0 the poly< ethylene ) -b-copolytethylene/ 
propylene) block copolymers cited in the arti<:les 
^"Morphology of semi-crystalline block copolymers of 
ethylene- (ethylene-alt-propylene)" by P. Rangarajan et 
15 al., Macromolecules, 26, 4640-4€45 (1993) and ""Polymer 
aggregates with crystalline cores: the system 
poly (ethylene) -poly (ethylene-propylene)" by P. Richter 
et al., Macromolecules, 30, 1053-10€8 (1997), 

6) the poly (ethylene) -b-poly (ethylethylene) 
20 block copolymers cited in the general article 

^"Crystallization in block copolymers" by I.W. Hamley, 
Advances in Polymer Science, Vol. 148, 113-137 (1^99). 

The semi -crystalline polymers in the 
composition of the invention may or may not be 
25 partially crosslinked, provided that the degree of 

crosslinking does not interfere with their dissolution 
or dispersion in the liquid fatty phase by heating 
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above their melting point. It may then be a <:hemical 
crosslinking^ by reaction with a multifunctional 
monomer during the polymerization. It may also *>e a 
physical crosslinking which may, in this ca'se, be due 
5 either to the establishment of bonds of hydrogen or 
dipolar type between grouprs borne by the polymer, such 
as, for example, the dipolar interactions between 
carboxylate ionomers, these interaction's being ot small 
amount and borne by the polymer skeleton; or to a phaBe 
10 separation between the crystallizable blocks and the 
amorphous blocks borne by the polymer. 

Preferably, the semi -crystalline polyjaners in 
the composition according to the invention arre non- 
crosslinked. 

15 According to one particular embodiment of the 

invention, the polymer is chosen from ccjpolymers 
resulting from the polymerization of at least one 
monomer containing a crystallizable chain chosen from 
saturated C14 to C24 alkyl (meth) acrylafees, to C15 

20 perfluoroalkyl (meth) acrylates, Ci4 to <:24 N-alkyl<meth) - 
acrylamides with or without a fluorine atom, vinyl 
esters containing C14 to C24 alkyl or perf luoroaikyl 
chains, vinyl ethers containing C14 to C24 alkyl or 
perfluoroalkyl chains, C14 -to C24 alpha-oief ins, para- 

25 alkylstyrenes with an alkyl group containing from 12 to 
24 carbon atoms, with at least one <:ptionally 
f luorinat^d <;i to Cxo monocarboxylic acid ^est^er pr 
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amide, which may be represented by the following 
formula: 

CH2=C-C-X-R 

I II 
R, O 

in which Ri is H or CH3, R represents an optionally 
5 fluorinated Ci-Cio alkyl group and X represents O, NH or 
NR2 in which R2 represents an optionally fluorinated 
Ci-Cio alkyl group. 

According to one more parti-cular embodiment 
of the invention, the polymer is derived from a moiK>mer 

10 containing a crystallizable chain, chosen from 
saturated C14 to C22 alkyl (meth) acrylates . 

As specif io examples of the structuring semi- 
crystalline polymers that may .be used in the 
composition according to the invention, mention may be 

15 made of the products Intelimer* from 4:he company IiarKlec, 
described in the brochure ^'Int^limer* polymers", Landec 
IP22 (Rev. 4-97) . These polymers are in solid form at 
room temperature (25 ^^C) . They bear crystallizable side 
chains and have the formula X above. 

20 The semi-crystalline polymers may especially 

be: those described in Examples 3, 4, 5, 7, 9 and 13 of 
patent US-A-5 156 911 containing a -COOH group, 
resulting from the copolymerization of acrylic aci<i and 
of C5 to C16 alkyl (meth) acrylate and more particularly 

25 from the -copolymeri'Zation: 
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• Of acrylic aciti, of hexadecyl a-crylate and 
of isodecyl acrylate in a 1/16/3 weight ratio^ 

• of acrylic acid arid of pentadecyl acrylate 
in a 1/19 weight ratio, 

5 • of acrylic acid, of hexadecyl acrylate and 

of ethyl acrylate in a 2.5/7€.S/20 weight ratio, 

• of acrylic acid, of hexadecyl acrylate and 
of methyl acrylate in a 5/85/10 weight -ratio, 

• of acrylic acid and of octadecyl 
10 methacrylate in a 2.5/97.5 wei-ght ratio,. 

• of hexadecyl acrylate, of polyethylene 
glycol methacrylate monomethyl ether containing 8 
ethylene glycol units, and of acrylic acid in an 
8.5/1/0.5 weight ratio. 

15 It is also possible to use the structure ^^O'' 

polymer from National Starch, as described in document 
US-A-5 736 125, with a melting point of 44''C, and also 
semi-crystalline polymers with crystallizable pendent 
chains comprising fluoro groups, as described in 

20 Examples 1, 4, 6, 7 and 8 of document WO-A-01/193331 
It is also possible to use semi -crystal line 
polymers obtained by copolyirverization of stea-ryl 
acrylate and of acrylic acid or of NVP, as descrilped in 
document US-A-5 519 063 or EP-A-550 745, with a melting 

25 point of 40^C and 38*'C, respectively. 

It is also possible to use semi -crystalline 
polymers obtained by copolymeri^zation of behenyl 
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acrylate and of acrylic acid or of NVP, as described i^ 
documents US-A-5 519 063 and EP-A-SSO 745, with a 
melting point of 60 °C and 58 respectively. 

Preferably, the semicry^talline polymers do 
5 not contain a -carboxylic group. 

The semicrystalline polymer may be present in 
a dry matter content ranging from 0.1% to 50% by 
weight, preferably from 0.5% to 40% by weight, and 
better still from 1% to 30% by weight relative to the 
total weight of the composition. 

3) Cosmetically acceptable organic liquid medium 

The term ^'organic liquid medium" means a 
medium containing at least one -organio compound that ±s 
liquid at room temperature (25''C) and atmospheric 
pressure (10^ Pa) such as the or*gani<: oils and solvents 
commonly used in cosmetic compositions. 

According to a particularly preferred 
embodiment, the organic liquid medium of the 
composition contains at least one organic liqui<i whi-ch 
is the or one of the organic solvent (s) for 
polymerizing the block polymer as described above. 
Advantageously, the Said organic polymerization solvent 
is the major organic liquid by weight in the organic 
liquid medium of the <:osmetic composition. 

The organic liquid medium of the composition 
may represent froni 10 to 95%, preferably f rom -20 to 
90%, and better still from 30 to 80% by weight relative 
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to the total weight of the composition. 

The or^ganix: oils or solvents xsan form 
especially a fatty phase, and in particular a 
continuous fatty phase. The composition may be an 
5 anhydrous composition. 

The cosmetically acceptable organic liquid 
medium of the composition advantageously comprises at 
least one volatile organic solvent pr oil defined 
below. 

10 For the purposes of the invention, 4:he 

expression ^^volatile organic solvent or oil'' means any 
non-aqueous medium that can evaporate on contact with 
the keratin fibre in less than one hour at room 
temperature and atmospheric pressure. The volatile 

15 organic solvent (s) and the volatile oils of the 

invention are organic solvents and volatile cosmetic 
oils, that are liquid at room temperatur-e, having a 
non-zero vapour pressure at room tenperatuce and 
atmospheric pressure, ranging from 0-13 Pa to 40 000 Pa 

20 (10"^ to 300 mmHg) , in particular ranging from 1.3 Pa *iO 
13 000 Pa (0.01 to 100 ramHg) and more particularly 
ranging from 1.3 Pa to 1300 Pa <0.01 to 10 ramHg). The 
expression ^^non-volatiXe oil" means an oil that remains 
on the keratin fibre at room temperature and 

25 atmospheric pressure for at least several hours and 

which in particular has a vapour pr;e<SBure of less than 
10"^ mmHg (0.13 Pa) . 
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These oils may be hydrocarbon-ba^ed o±Ls, 
silicone oils, or mixtures ther-eof . 

The expression ^^hydrocarbon-ba«ed oil'' means 
an oil mainly containing hydrogen and carbon atoms and 
5 optionally oxygen, nitrogen, sulphur or phosptiorus 
atoms. The volatile hydrocarbon -based oils may be 
chosen from hydrocarbon-based oils t::ontaining from 8 to 
16 carbon atoms, and especially Ce-Cie branched aljcanes, 
for instance Ca-Cie isoalkanes of petroleum origin (also 

10 known as isoparaffins) , for instance isododecane Xal*so 
known as 2,2,4,4, €-pentamethylheptane) , isodecane and 
isohexadecane, and, for example, the oils -sold Under 
the trade names Isopars or Permetyls, Ce-Cie branohed 
esters, isohexyl neopentanoate, and mixtures thereof. 

15 Other volatile hydrocarbon -based oils, for instance 

petrolexam distillates, especially those -isoAd under the 
name Shell Solt by the company Shell, may also 4>e used. 
The volatile solvent is preferably chosen from 
hydrocarbon-based volatile oils containing ffom 8 to 

20 16 carbon atoms, and mixtures thereof. 

Volatile oils which may also toe used are 
volatile silicones such as, for example, linear or 
cyclic volatile silicone oils, especially those with a 
viscosity ^ 6 centistokes (15 x 10"^ m^/s) and especially 

25 containing from 2 to 10 silicon atoms, these silicones 
optionally comprising alkyl or alkoxy groups containing 
from 1 to 22 carbon atoms. As volatile silicone oils 
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which may be used in the invention^ luention may 4De ma<de 
in particular of octamethylcyclotetrasiloxane^ <ieca- 
methylcyclopentasiloxane , dodecamethylcyclohexa- 
siloxane, heptamethylhexyltrisiloxane, hept-amethyl- 
5 octyltrisiloxane^ hexamethyldisiloxane, oc tame thy Itxi— 
siloxane, decamethyltetrasiloxane and dodecamethyl- 
pentasiloxane, and mixtures thereof. 

The volatile oil may be present in the 
composition according to the invention in a -content 

10 ranging from 0.5% to 95% 4Dy weight and preferably from 
1 to 65% by weight and better still from 5 to 40% by 
weight relative to the total weight of the ^composition. 

The non-volatile silioone oils whi-ch may ^ 
used in the composition a-ecording to the invention may 

15 be non-volatile polydimethylsiloxanes XPt>MSs) , poly- 
dimethylsiloxanes comprising alkyl or alkoxy -groups^ 
that are pendent and/or at the end of a sili<:one chain, 
the groups each containing from 2 to -24 carbon atoms, 
phenylsilicones, for instance phenyltximethicones, 

20 phenyldimethicones, phenyltrimethylsiloxydiphenyl- 
siloxanes , diphenyldimethicones , diphenylmethyl- 
diphenyltrisiloxanes and 2-phenylethyl trimethyisiloxy- 
silicates. 

The fluoro oils which can be used in the 
25 composition of the invention are especially fluoro- 
silicone oils, polyfluoro ethers, f luorosilicones as 
described in the docxanent '€:P-A-€477S2 . 
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The non-volatila oils may be present in the 
composition according to the invention in a oonfeent 
ranging from 0 to 30% (especially from 0.1 to 30%) by 
weight, preferably from 0 to 20% by weight <especially 
5 0.1 to 20%) and better still from 0 to 10% by weight 
(especially 0.1% to 10%), relative to the total weight 
of the composition. 

In one embodiment of the invention, the 
organic liquid medium of the composition compri-ses at 

10 least one volatile organic oil which is the solvent for 
polymerizing the block polymer and in which the block 
polymer is advantageously soluble. Preferably, this 
volatile organic oil is isododecane. Buch a composition 
has the advantage of being easy to remove when usecl as 

15 makeup, with a conventional makeup-removing product f-or 
waterproof mascaras. 

Advantageously, the composition acooitding to 
the invention comprises an aqueous medium, constituting 
an aqueous phase, which can form the continuous phase 

20 of the composition. 

The aqueous phase may consist mainly of 
water; it may also comprise a mixture of water and a 
water-miscible solvent <miscibility in water g£ea«ter 
than 50% by weight at 2S**C) such as lower monoaioobols 

25 having from 1 to 5 carbon atoms such as etha^K^l, 

isopropanol, glycols haviiicf from 2 to -6 carbon atoms 
such as propylene glycol, ethylene -glycol, 1,3-^utyleae 
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glycol, dipropylene glycol r C3-C4 Jce tones ^ C2-C4 
aldehydes and mixtures thereof. 

The aqueous pha-se X water and optionally the 
wat-er-miscible solvent) may be present in a <:ontent 
5 ranging from 1% to 95% by weight, preferably ranging 
from 3% to 80% by weight, and preferentially ranging 
from 5% to 60% by weight, relative to the total weight 
of the composition. 
Wax 

10 The composition axx:ordihg to the invention 

may comprise a wax or a mixture of waxes. 

The wax under <:onsideration in the context of 

the present invention is generally a lipophilic 

compound that is solid at room temperature -(25 '^O , with 
15 a solid/liquid reversible change of state, having a 

melting point of greater than or equal to SO'*^:, which 

may be up to 120 **C. 

By bringing the wax to the li<}ui<i form 

(melting) , it is possible to make it mi^itole with oils 
20 and to form a mi-croseopiTcally uniform mixture, but on 

bringing the mixture back to room temperature, 

recrystallization of the wax in the oils of the mixture 

is obtained. 

In particular, the waxes that are suitable 
25 for the invention may have a melting point of greater 

than about 45***C and in particular g^at^r than 55*'C. 
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Th.e melting point of the wax may be measured 
using a differential scanning calorimeter <PSC) , for 
example the calorimeter sold under the name DSC 30 by 
the company Metier. 
5 The measuring protocol is as follows: 

A sample of 15 mg of product plaoed in a 
crucible is subjected to a first t-emperatur^e rise 
ranging from O^'C to 120 ^^C, at a heating rat« -of 
10"C/minute, it is then cooled from 120**<: to 0*^C at a 

10 cooling rate of lO^'C/minute and is finally subj:TOted to 
a second temperature increase ranging from O^'C to 120 "^C 
at a heating -rate of S^'C/minute. During the second 
temperature increase, the variation of the difference 
in power absorbed by the empty crucible and by the 

15 crucible containing the sample of product is mea'su^d 
as a function of the temperature. The melting point of 
the compound is the temperature value corresponding t^ 
the top of the peak of the curve representing the 
variation in the difference in absorbed power as a 

20 function of the temperatuire. 

The waxes that may be used in the 
compositions according to the invention are chosen from 
waxes that are solid and rigid at room temperature, of 
animal, plant, mineral or synthetic origin and mixtures 

25 thereof. 

The wax may also have a hardness ranging f^rom 
0.05 MPa to 30 MPa, preferably ranging from '6 -MPa to 



wo 2005/06r«72 



"52 



PCT/IB2005/000236 



15 MPa. The hardness is -Gtetermii^ed by measuring tte 
compression force, nvea«ur-ed at 50?^ using a 
texturometer sold uncter ^he name TA-TX2i by the -<:otnpany 
Rheo, equipped with a stainless-steel Kzylindrical 

5 spindle 2 mm in diameter, travelling at a measuring 
speed of 0.1 mm/s, and penetrating into ^he vax to a 
penetration depth of 0-3 mm. 

The measuring protocol is as follows: 

The wax is melted at a temperature ^equal to 

0 the melting point of the wax + 20**C. The molfcen wax is 
poured into a container 30 mm in diameter and ,20 mm 
deep. The wax is r^crystalli-zed at room 1sen^ratu«r^ 
(25 ^'O for 24 hours and is then stored €or at least 
1 hour at 20°C, before performing the had^dness 

5 measurement. The hardness value is the maximum 

compression force measured, divi^ied by the ar?ea of the 
texturometer spindly in contact with the wax. 

Hydrocarbon-based waxes, €or i^istarKse 
beeswax, lanolin wax, Chinese insect waxes, ^rioe wax, 

) carnauba wax, candelilla wax, ouriourry v/ax, -esparto 
grass wax, cork fibre wax, sugar cane vax, J^pan wax 
and siamac wax; montan wax, microcrystalline waxes, 
paraffins and ozokerite; polyethylene waxes, the waxes 
obtained by Fischer-Tropsch synthesis and waxy 

j copolymers, and also esters thereof, may .^specially 4>e 
used. 
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Mention may also be made of waxes otbtairied t>y 
catalytic hydrogenation of animal or plant oils 
containing linear or branched Ca-tTag fatty ohains. 

T^ong these, mention may be ma4e ^3pecially 

5 of hydrogenated jojoba oil, isomerized jojoba -oil ^siach 
as the partially hydrogenated trans -isomer i^ed jojoba 
oil manufactured or sold by the -company Desert Whale 
under the commercial r^fer^nce rso-JojcA>a--5<MS>, 
hydrogenated sunflower oil, hydrogenated oastor oil, 

0 hydrogenated oooonut oil and hydrogenated lanolin oil, 
bis(l,l,l-trimethylolpropane) tetrastearate sold under 
the name "^Hest 2T-4S" by the company «eterene and 
bis (1, 1, 1-trimethylolpropane) tetrabehenate sold un<jler 
the name Hest 2T-4B by the conpany Heterene, 

5 Mention may also be made of silioone waxes 

and fluoro waxes. 

It is also possible to u-se the wax obtainisd 
by hydrogenation of olive oil esteriCijed with stearyl 
alcohol, sold under the name ^^Phytowax Olive IS L 57'' 

} or the waxes obtained by hydrogenation df ^ncastor oil 
esterified with oetyl aloohol, sold under ^he name 
^^Phytowax Ricin l€Ts6A and 22L73'' by the.oompany ^ophim. 
Such waxes are described in patent application 
FR-A-2 792 190. 

> The composition according to the invention 

may comprise a total wax <:ontent ranging €*rom 1 to '50% 
by weight, in particular it may <:omprise If^m S to 30% 
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by weight, and more particularly from 1-0 to 30% by 
weight relative to the total wei^ght of the con^osi4:i-on. 

The waxtes) may be in the form of an aqueous 
microdispersion of wax. The expression ^'aqueous 
5 microdispersion of wax" means an aqueous dispersion of 
wax particles in which the size of the said wax 
particles is less than or equal to about 1 ^m. 

Wax microdispersions are stable dispersions 
of colloidal wax particles, and are desori^d 

10 especially in ^^Mi-ciroemulsions Theory and PraotLce", 
L.M. Prince Ed., Academic Press (1977) pages 21-32. 

In particular, these wax mixrrodispersions may 
be obtained by melting the wax in the presence of a 
surfactant, and optionally of a portion of v/ater, 

15 followed by gradual addition of hot Water with 

stirring. The intermediate formation of an emul-sion of 
the water-in-oil type is observed, f ollowed 4Dy a phase 
inversion, with final production of a micrpemu-lsion of 
the oil-in-water type. On icoolincr, a stable 

20 microdispersion of solid wax colloidal particles xs 
obtained. 

The wax microdi-spersions may also -be obtained 
by stirring the mixture of wax, surf act a^rit and water 
using stirring means such as ultrasound, high-pressure 
25 homogenizers or turbomixers. 

The particles of the wax microdispersion 
preferably have mean sizes of less t^ian 1 )im 
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(especially ranging from 0.02 pm to 0.99 ^im) and 
preferably less than 0.5 vim <espeoially ranging from 
0.06 pm to 0.5 pm) . 

These particles consist essentially of a wax 
5 or a mixture of waxes. However, they may xsongDrise a 
small proportion of oily and/or pasty ^atty additives, 
a surfactant and/or a common liposoluble 
additive/active agent. 

In some cases and depending on the wishee of 
10 consumers, it is desirable to prepare cosmetio 

compositions having the advantages desorlbed above and 
having a glossy appearance. Aecordingly, another 
subject of the present invention is a wax-free 
composition for coating keratin fibres, comprising a 
15 cosmetically acceptable liquid organic mediian, a film- 
forming linear ethylenic block polymer and a 
semicrystalline polymer. 

Indeed, the use of a semicrystalline polyn^r 
makes it possible to structure the composition without 
resorting to a wax and to keep the consistefK:y of the 
said composition flexible. 

The expression "Vax-free" means a ^oit^position 
comprising less than 2% of wax, preferably less than 1% 
and better still less than 0.5% of wax. 

Such a wax-free composition also has the 
advantage of allowing a deposit to be obtained that is 
particularly smooth, homogeneous a^id nongranuiar. 
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Another subject of the present invjention is 
the use of a wax-free ooii^>osition for coating fcexatin 
fibres comprising a cosmetically acceptable liquid 
organic medium^ a f ilm-€orming linear «thyieni<: block 
5 polymer and a semicrystalline polymer to obtain a 'fiiin, 
deposited on the said keratin materials, that i^ smooth 
and homogeneous and has a glossy appea^rance. 

Such a wax-free coir^>osition may be efspecially 
used as topcoat, i.e. as a Gompositi4Dn to be appli^ 

10 over a mascara base coat t(ba'secoat) so as to impirove 
the staying power of the said mascara. 

The composiirion aocording to the invention 
may contain at least one ^fatty cornpouhd that is pa-sty 
at room temperature. 'For the purpo3es of the invention, 

15 the expression ^^pasty fatty substance" ^means £ati:y 
substances with a melting point xanging -from 2t) to 
55**C, preferably 25 to 4S*'C, and/or a visoosity at 40**C 
ranging from 0.1 to 40 ^a.s <1 to 400 poi^s) , 
preferably 0.5 to 25 Pa.s, measured usi^ a Contraves 

20 TV or Rheomat 80 viscometer, equlE$>ed with a ^spindle 
rotating at €0 Hz. A person skilled in the art jcan 
select the spindle for measuring the viscosity from 'the 
spindles MS-r3 and MS-r4, on the basis of iii« ^neral 
knowledge, so as to be able to carry out the 

25 measurement of the pasty <:on^ound 'tested. 

These fatty substances are .preferably 
hydrocarbon-based compounds, <]^tionally pf polymeric 
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type; they can also be chosen from silioone oo^ts>ouAds; 
they may also be in the form of a mixture of 
hydrocarbon-based 'compounds and/or sili-eorie con^ouftds. 
In the case of a mixture of different pasty fatty 
5 substances, the hydrocaitbon-based pasty -compouftds 
(containing mainly hydrogen aoid ^carbon atoms and 
optionally ester groups) ar-e preferably used in major 
proportion. 

Among the pasty compounds ^hich may be used 

10 in the composition according to the invention, mention 
may be made of lanolins and lanolin derivatives such as 
a-cetylated lanolins or oxypropylenated lanolins or 
isopropyl lanolate, having a viscosity of fx6m 18 to 
21 Pa-s, preferably 19 to 20.5 Pa.s, and/or a melting 

15 point of from 30 to SS'^-C, and mixtures thereof. It is 
also possible to use esters of fatty acids or of fatty 
alcohols, in partiicular those containing from 20 to 
carbon atoms (melting point of about ^rom 20 to 35**C 
and/or viscosity at ^O'^C ranging from 0.1 t:o ^O *a.s), 

20 such as triisostearyl or cetyl oitrate; araohidyl 

propionate; polyvinyl laurate; -cholesterol esters, such 
as triglycerides of plant origin, such as hydrogenated 
plant oils, viscous polyesters such as 
poly(12-hydroxystearic acid), and mixtuitres ther^eof. 

25 Mention may also be made of pasty silicone 

fatty substances such as polydimethylsiloxanes (f>OMSs) 
containing pendent -chains of the alkyl or alkoxy type 
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containing from 8 to 24 <:ai'bon atiomsr aad haying a 
melting point of 2.0-55 "^C, such as s*earyA<i±roethi^cK>nes, 
in particular those sold by Dow <k>rning under *he ^:.rade 
names DC2503 and DC25514, and mixtures thereof. 
5 The pasty fatty substance may ^e present in 

the composition according to the inysention in a 
proportion of from 0,01% *o ^% toy weight ^ trelatiye 'tx> 
the total weight of the <:onpo sit ion ^. .prefer ably -ranging 
from 0.5% to 45% by weight, and ^t<ter still ranging 

10 from 2% to 30% by weight, in the -consjosition. 

The composition according to the invention 
can contain emulsifying -surfaotants, „present in 
particular in a proportion ranging .f<rom 2% to 36% by 
weight relative to the total weight oif the ^on^sijtion, 

15 and better still from 5% to 15%. These surfactants lAay 
be chosen from anionic and nonionic surfaotants. 
Reference may be made to the document ^^Encyolopedia df 
Chemical Technology, Kirjc-Othroer'', voliame 22, 
pp. 333-432, 3rd .edition, 1979, Wil^y, for the 

20 definition of the properties and functions 

(emulsifying) of surfactants, in $>articular pp. 347-377 
of the said reference, for the anionic and nonioni<: 
surfactants . 

The surfactants preferably used in the 

25 composition according to the invention are chosen f^<Hn: 
- nonioni-c isurf actants : fatty acids, -fatty 
alcohols, polyetlioxylated pr polyglycerplated fatty 



wo '2005/067S72 1^CT/IB2005/000236 

^9 



alcohols such as polyethoxylated staaryl or 
cetylstearyl al-cohol, fatty acid esters -of sucrose, 
alkylglucose esters, in f>artiT:ular polyoxyethylenated 
fatty esters of Ci-^e alkyl glucose, and mixtures 
5 thereof; 

- anionic surfactants: Ci^-Cao fatty aci<ls 
neutralized with amines, aqueous ammonia or alkaline 
salts, and mixtures thereof. 

Surfactants that make it possible to obtain 
10 an oil-in-water or wax-in-water .emulsion are preferably 
used. 

The xron^osition aocording to the invention 
may comprise, in addition to the block polymer and the 
semicrystalline polymer described aboye, an additional 

15 polymer such as a film-forming polymer. 

The additional film-forming jpol^ndcier may be 
present in the composition according to the invention 
in a dry matter content ranging from 0.1% to *G0% by 
weight, preferably from 0.5% to 40% by weight and 

20 better still from 1% to 30% by weight relative to -the 
total weight of the composition. 

Preferably, the additional film-forming 
polymer does not comprise crystallizable units. Were it 
to contain crystallizable units, these would represent 

25 less than 30% by weight of the total weight of the 
polymer. 



wo 2005/067872 



^0 



PCT/IB2005/0Q02S6 



Among the film- forming polymers -tha^ may toe 
used in the composition of -the -present invention^ 
mention may be made of synthetic '?>olymers, of radical- 
mediated type or of poly^ondensate ^:ype^ and polymers 
5 of natural origin^ and mixtur.es the'reof . 

The expression ^^radical-mediated film-forming 
polymer'' means a polymer -obtained by polyineri^ation -o£ 
monomers containing unsaturation/ in particular 
ethylenic unsaturation, each monomer toeing capable of 
10 homopolymerizing (unlike polycondensates) . 

The film-forming polymers of radioal-mediated 
type may be, in particular, vinyl polymers or 
copolymers, in particular acrylic polyiners. 

The vinyl film-forming polymers can result 
15 from the polymerization of monomers containing 

ethylenic unsaturation and containing at l^aet one 
acidic group and/or esters of the^e acidic monpmers 
and/or amides of these acidic monomers . 

Monomers bearing an acidic groiip wliix:h may toe 
20 used are a, p-ethylenic unsaturat-ed carboxylic acids 

such as acrylic acid, methacrylic aci<i, crotonic acid, 
maleic acid or itaconic acid. (Meth) acrylic acid and 
crotonic acid are pjceferably used, and mor*e preferably 
(meth) acrylic acid. 
25 The esters of acidic monomers are 

advantageously chosen from (meth) acrylic aci<ifiesters 
(also known as <meth) acrylat^) / especially 
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(meth)acryla4:es of an aUcyl, in particular of a Ci^ao 
and preferably C1-C20 alkyl, |meth)acrylat^s of an arylv 
in particular of a Ce-Cio aryl, and 4«neth) acrylates of a 
hydroxyalkylr in particular of a JCz-JC^e hydrpxyaijcyl . 
5 Among the alkyl (meth) acrylateB *hat itiay be 

inentioned are methyl methacryiatie, ^thyl metha'crylafee^ 
butyl methacrylate^ i3obutyl methacrylate^ 2-etliylhexyl 
methacrylate^ lauryl met haciry late and cyclohexyl 
methacrylate . 

10 Among the hydroxyalkyl <meth) acrylates that 

may be mentioned are hydroxyethyl acrylate, 
2-hydroxypropyl acrylate, hydroxyethyl methacrylat-e and 
2^hydroxypropyl methacrylate. 

Among the aryl <meth)acrylate's that may be 
15 mentioned are benzyl acrylate a«Kl phenyl acryiate. 

The (meth) acrylic acid esters -tiiat aare 
particularly preferred are the alkyl (nweth) aery late s . 

According to the present invention, the alkyl 
group of the esters may be eit:her f luorinated or 
20 perf luorinated, i.e. some or all of the hyxtrogeii at^d^as 
of the alkyl group are substituted wi^h fluorine atoms. 

Examples of amides of the acid monomers that 
may be mentioned are (meth) acrylamictes, and especially 
N-alkyl (meth) acrylamides, in particular of a 132-^12 
25 alkyl. Among the N-alkyl^meth) acrylamides ^:hat may be 
mentioned are N-ethylacrylamide, N-t-butylacrylamide, 
N-t-octylacrylamide and N-undecylacrylami^e . 



WO'2005/067»72 



.62 



fCt/lB20D5/000236 



The vinyl f ilm-foanning polymers may al^o 
result from the homppolymerization or <:.opolyifteri2atipn 
of monomers chosen from vinyl esters a-ntd 'Styasene 
monomers. In particular, these monomers may 
5 polymerized with acid monomers and /or esters ^ther^eof 
and/or amides thereof^ such as those mentioned aboy^. 

Examples of vinyl -esters that may toe 
mentioned are vinyl a^^etate^ vinyl nepdecano^ter vi-nyl 
pivalate^ vinyl benzoate and vinyl t-butylben«^at«. 
10 Styrene monomers -that may be .xnention^d are 

styrene and a-methyl styrene. 

Among the film- forming polycoiKiensates ttiat 
may be mentioned are polyurethanes, polyesters, 
polyesteramides, polyamides, epo^yester resins and 
15 polyureas. 

The polyurethanes may be chosen Erom ^anlpnic, 
•cationic, nonionic and amphotieric polyurethanes, 
polyurethane-aorylics , polyurjethane-tpolyyinyl- 
pyrrolidones , polyester-polyurethanes , polyether- 

20 polyurethanes, polyua?eas and polyurea /polyurethanes, 
and mixtures ther-epf . 

The polyesters may toe dbtained, in a known 
manner, by polycondensation of dicartopxylic acids wi^h 
polyols, in particular diols. 

25 The dicarboxylic acid may toe aliphatic, 

alicyclic or aromatic. SSxantples of ^such acids that may 
be mentioned ar«e: oxalic acid, malonic acid. 
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dimethylmalonic acid, sijgDcinic acid, glutaric <eci<i, 
adipic acid, pimelic acid, 2, 2-diinethyl^lutaric aei<l, 
azelaic acid, suberic acid, sebacic acid, fumaric racid, 
maleic acid, itaconic acid, phthalic aci<i, 
5 dodecanedioic acid, 1, S-cyclohexanedicarboxylic acid, 
1, ^-cyclohexanedicarboxyiic acid, isoph4:halic acid, 
terephthalic acid, 2, 5-norbornanedicacboxylic acid, 
diglycolic acid, thiodipropionic acid, 2,5- 
naphthalenedicarboxylic acid or 2,^- 

10 naphthalenedicarboxylic acid. These dicarboxylic aci<i 
monomers may be used alone or as a combination of at 
. least two dicarboxylic acid monomers. Among these 
monomers, the ones preferentially chosen ara phthalic 
acid, isophthalic acid and terephthalic acid. 

15 The diql may be chosen from aliphatic, 

alicyclic and aromatic diols. The diol used is 
preferably chosen from: ethylei^e glycol, dlethyLene 
glycol, triethylene glycol, 1, 3-prc^anediol, 
cyclohexanedimethanol and 4-butanediol . Other polyol3 

20 that may be used are glycerol, pentaerythritol, 
sorbitol and trimethylolpropane. 

The polyester amides may be obtained in a 
manner analogous to that of the polyesters, i)y 
polycondensation of diacids with diamines or amino 

25 alcohols. Diamines that may be used are 

ethylenediamine, hexamethylenediamine and meta- or 
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para-phenyl^nediamine. An amino alcohol -that may , he 
used is monoethanplamine • 

The polyester may also -con^cise at least pne 
monomer bearing at least one group -SOaM^ with M 
5 representing a hydrogen atom, an ammonium ion WH4* or a 
metal ion such as, for example, an Na*, Li*, K*, **g^*/ 
Ca^*, Cu^*, Fe^* or Fe^* ion. A difunctional atroitiatio 
monomer comprising such a vgroup -^SOsM may .be u^ed in 
particular. 

10 The aromatio nucleus of the difunctipnal 

aromatic monomer also bearing a group -^-SOaM as descril^d 
above may be chosen, for example, from benzene, 
naphthalene, anthracene, biphenyl, oxybiphenyl, 
sulphonylbiphenyl and methylenebiphenyl nuclei . As 

15 examples of tiif unctional aromatio monomers also bearing 
a group ^SOaM, mention may be made of: sulphoisophtiialio 
acid, sulphoterephthalic acid, sulpbpphthalic a<:iKi, 
4 -sulphonaphthalene-2 , 7 -dicarboxylio acid • 

The copolymers preferably )a3ed are those 

20 based on isophthalate/-sulphoisophthalate, and mor^ 
particularly copolymers obtained by condensation of 
diethylene glycol, cyclohexanedimethanpl , i^pphthalic 
acid and sulphoisophthalic acid. 

The polymers of natural ori-gin, optionally 

25 modified, may be chosen from shellac fZ^esin, 'sendar^c 
gum, dammar resins, ^lemi gums, iCppal «^sins and 
cellulose polymers, and mixtu-Sies ihersepf . 
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According to a first •embodiment of the 
composition according to the invention, the film- 
forming polymer may be a water-soluble polymer and may 
be present in an aqiaeous phase of the ooir^osition; the 
5 polymer is thus solubilized in ^the aqueous pha^se of the 
composition. Examples of water-^soluble film-forming 
polymers that may be mentioned are: 

- proteins, for instance proteins of plant origin "Sflch 
as wheat proteins and soybean proteins; proteins of 

10 animal origin such as keratins, for example keratin 
hydrolysates and sulphonic keratins; 

- polymers of cellulose such as hydroxyethylcellulose, 
hydroxypropylcellulpse, roethylceilulose > 
ethylhydroxyethylcellulose and carboxymethyl<jellulose, 

15 and quaternized cellulose ^rivatiyes; 

- acrylic polymers or copolymers, such as polyacrylates 
or polymethacrylates; 

) - vinyl polymers, for instance pplyvinylpyr-rolidones, 

copolymers of methyl vinyl ether and of malic 
20 anhydride, the copolymer of vinyl acetate and of 

crotonic acid, copolymers of vinylpyrrolixlone and of 
vinyl acetate; copolymers of vinylpyrrolidone and of 
caprolactam; polyvinyl alcohol; 

- polymers of natural origin, which are optionally 
25 modified, such as: 

- g\im arables, guar gum, xanthan deri vat ives , karaya 
gum; 
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- alginates and carra^enans; 

- glycosaminoglycans, hyaluronic aci<l aild^eriyatiy^es 
thereof; 

- shellac resin, sandarac guin> dammar resins, >elemi ^ums 
5 and -copal resins; 

- deoxyribonucleic acid; 

- mucopolysaccharides such as chondroitin -sulphate, 
and mixtures thereof. 

According to another ^^ndx>cliinent o5 the 
10 composition according -to the ixiv^ntioiir the film- 
forming polymer may be a polymer dissolyed in a liquid 
fatty phase comprising organic solvents or oils such as 
those described above (the film-foaroing polymer is thus 
said to be a llposoluble polymer) . "For the purpc^^is pf 
15 the invention^ the expression ^^liquid fatty phase" 

means a fatty phase which is liquid at room teinperature 
(25*C) and atmospheric pressure (7^0 rairiHg, i*e. iti^ -Pa), 
composed of one or more fatty isubstances that a«:e 
liquid at room temperature, such as the oils ••described 
20 above, which are generally mutually conpatible . 

The liquid fatty phase preferably xsonipriSes a 
volatile oil, optionally mixed with a non-volatile oil, 
the oils possibly being chosen from those it>entioned 
above . 

25 Examples of liposoluble polymers which may be 

mentioned are Copolyroens of vinyl e^ster <the yinyl 
group being directly linked t-o the oxy^gen atom <>f t?he 
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ester group and the vinyl ^ster containing a -saturated, 
linear or branched hydrocarbon-based -radical of 1 to 
19 carbon atoms, linked to i:he carbonyl of t*ie ester 
group) and of at least one other monoifeer which may Ipe a 
5 vinyl ester (other than the vinyl ester aiaseady 

present) , an a-olef in (containing tcom S to 2€ ca4H:>on 
atoms), an alJcyl vinyl ether (in which the alkyi ;gcpvM? 
conprises from 2 to 18 carbon atoms) or an allylaKS or 
methallylic ester (containing a satu=rat«d, linear -or 
10 branched hydrocarbon-based radical of 1 to 19 <carbon 
atoms, linked to the carbonyl of the -ester-groQp) . 

These copolymers may be crosslinfced with t^ 
aid of crosslinking agents, which may be either of the 
vinyl type or of the allylic or methallylic type, meh 
15 as tetraallyloxyethane, divinylben^ne, divinyl 
octanedioate, divinyl dodecanedioate and divinyl 
octadecanedioate . 

Examples of these copolymers which may be 
mentioned are the following -xropolymers : vinyl acetate/ 
20 allyl stearate, vinyl acetate/vinyl laurate, vinyl 

acetate/vinyl stearate, vinyl acetate/octadecene, vinyl 
acetate/octadecyl vinyl ether, vinyl paropiondte /allyl 
laurate, vinyl propionate /viiiyl laurate, vinyl 
stearate/l-octadecene, vinyl acetate/ l-dodecene, vinyl 
25 stearate/ethyl vinyl ether, vinyl propionate /'cetyl 
vinyl ether, vinyl stearate /allyl acetate, vinyl 
2,-2-dimethyloctanoate/vinyl «laurate, aXlyl 
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2,2-diinethylpentanoate/vinyl laqrate^ vinyl 
dimethylpropionate /vinyl stearate^ allyl 
dime thylpropiona*:e /vinyl stearate, vinyl propionate/ 
vinyl stearate, crosslinked with 0.2% <livinyli>en2eiie, 
5 vinyl dimethylpropionate/vinyl laurate, crosslinjced 

with 0.2% divinylbenzene, vinyl acetatae/octa-decyl vinyl 
ether, crosBlinked with 0.2% t*eta:aallyloxy«thane, vinyl 
acetate/allyl stearate^ caros^linjced with 0.2% 
divinylbenzjene, vinyl acetatHe/l--octad€teeae, crosslinked 

10 with 0^2% divinylbenz^ner and allyl propionate/allyl 
stearate, crosslinked with 0.2% divinylt>enzene . 

Examples of liposoluble f ilm-f oanning polymers 
which may also be mentioned ar^ liposoluble copolymers, 
and in particular those .resulting *rom the 

15 copolymerization of vinyl esters <3ontaining from 9 to 
22 carbon atoms or of alkyl acrylafees or mst-hacrylates, 
and alkyl radicals containing from 10 to -20 car|>on 
atoms . 

Such liposoluble copolymers may toe chosen 
20 from copolymers of polyvinyl s'tearate, polyvinyl 

stearate crosslinked with the aid of divinylben^ne, of 
diallyl ether or of diallyl phthalate, poiystearyl 
(meth) acrylate, polyvinyl laura<:e and poly la^ryl 
(math) acrylate, it being possible for these 
25 poly (meth)acrylates to be crosslinked with the aid at 
ethylene glycol dimethacrylate or tetraethyl>ene gly^l 
dimethacrylate . 
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The llposoluble Gopolyirvers jjtefined atKDve are 
known and are described in parti<:ular in parent 
application PR-A-2 232 303; they may have a weight- 
average molecular weight ranging from ^ 000 to 5D0 000 
5 and preferably from 4 COO to 200 000. 

As liposoluble film-forming polymers which 
may be used in the invention, mention may also ixa made 
of polyalkylenes and in particular tsopplymers of 
C2-C20 alkenes, such as polybutene, alkylcelluloses with 

10 a linear or branched, saturated or unsaturated 

Ci-Ce alkyl radical, for instance ethyloellulbse ^nd 
propylcellulose, copolymers o^ vinyipyrrolidone (VP) 
and in particular CQpolymers of vinylpyrrolidone a*id of 
G2 to C40 and better still C3 to C20 al.kene. As «xaf(]i>les 

15 of VP copolymers which may be used in the invention, 
mention may be made of the ooppiyme^rs pf VP/vinyl 
acetate, VP/ethyl methacrylate, butylated 
polyvinylpyrrolidone XPVP), VP/ethyl methaprylate/ 
methacrylic acid, VP/eioosene, VP/heXadecene, 

20 VP/triacontene, VP/styrene or VP/a<?ryli-c acid/lauryl 
methacrylate. 

The film-forming polymer may also t>e present 
in the composition in the form of particles disc>ef^ed 
in an aqueous phase or in a non-aqueous solvent pha*se, 

25 which is generally known as a lat^x or pseudoiatex. The 
techniques for preparing these di'^persions aase well 
known to those skills in the art. 
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Aqueous dispersions of ?iim-forming polyinscs 
which may be u^ed are the acrylio di^ersiotis -sold 
under the names Neocryl XK-90®/ i3etx:ryl k-lOT^, 
Neocryl A- 1090®^ Neocryl BT-^2®r tJeocryl A- 107*^ and 
5 Neocryl A-523® by the xxunpany Ayecia-tteoresins^ 
Dow Latex 432® toy the con^any JDow "Chemioal, 
Daitosol 5000 AE>® or Daitbsol 5000 SJ toy ^-he ^rpinpa^ny 
Daito Kasey Kogyo; Syntran 57^60 by the ^^eoitpany 
Interpolyraer or ^he aqueous dispersions of polyure'thane 

10 sold under the names I^eorez and Veprez 1^-974® toy 

the company Avecia-ljeoresins, Avalure UR-^40*5®^ 
Avalure PR- 4 10®^ Avalure UR-'42S®, Avalure <JR-4S0®, 
Sancure 875®, Sancure 661®, Sanoure 876® and 
Sancure 2060® toy the -coii^any .i&oodri<:h, -^Sic^ranil '€"51® .toy 

15 the company Bayer and Aquamere H- 151148 toy t4>e *<xin!pany 
Hydromer; the 'sulphopolyester-s sold under i:he toraifid 
name ^^-Eastman AQ®'' by the oon^any ^ast:man Chemical 
Products, vinyl dispersions, £or instance ^^MexQmer ^fSA'^ 
and also acrylic dispersions in isododecane, for 

20 instance ^^Mexomer PAP" toy the company 'Chimex, 

According to one -embodiment, the ^composition 
according to the invention advanta^busiy -cc^npri-ses a 
film-forming linear ethylenic block polymer as 
described above and particles of film-forming polyxner 

25 in dispersion in an aqtieous phase. 

The ^composition according ±x> tfie inyen^tion 
may 'ConK^rise a piastici^zer, which promotes /the 
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formation of a film with ft he film-forming polymer. Sueh 
a plasticizer may be chosen from any of the eoiftpouf^s 
known to those skilled in the art as ^sing *^^able of 
satisfying the desired function. 
5 Additives 

The composition according to the inyientiibn 
may also comprise a dyestuff ^ for instance pulverulent 
dyestuffSr liposoluble dy>es and water-solubLe dye's, 
^ - This dyestu^f may be present in a content ^ranging Carom 

10 0.01% to 30% by weight relative to the total weight of 
the composition. 

The pulverulent dyestuf f s may be chpsen 
pigments and nacres. 

The pigments may be white or .coloured^ 
15 mineral and/or organic, and -coated or uncoated.. Among 
the mineral pigments whi<:h may be mehtioned are 
titanium dioxide, optionally surface-treated, zi^ooniiom 
oxide, zinc oxide or cerium oxide, as well as iron 
oxide, chromium oxide, manganese violet, ultramarine 
20 blue, chromium hydrate and ferric blue. Among the 
organic pigments that may be mentioned are ^tiiaarbon 
black, pigments of D C type, and lakes t)a-sed on 
cochineal carmine or on barium, strontium, calcium or 
aluminium. 

25 The naores may be *chosen *r<>m white nacreous 

pigments such as mica -coated with titanium or with 
bismuth oxycihloride, coloured nacreous ^pigments such as 
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titaniiam mica with iron oxi<ieSr titanium mi^a with, in 
particular, feraric blue pr chromixim o.xide, titanium 
mica with an organi<: pi.gment of -the ahoyementioned 
type, and nacrjeous pigments based on biTsmuth 
5 oxychloride . 

The liposoluble dyes are, for .exaiti5>le, Sudan 
Red, D&C Red 17, P&C <3iDeen €, p-carotene, "Soyt>ean oil, 
Sudan Brown, D&C Yellow 11, .£)&C Violet 2, ©&C Orahge 5, 
quinoline yellow and annatto. The water-soluble dyes 

10 are, for example, beetroot juioe, methylene blue, the 
disodium salt of ponceau, the disodiijun salt of alizarin 
green, quinoline yellow, the tr Imodium salt of 
amaranthus, the disodium salt of tartrazine, the 
monosodiiim salt of rhodamine, the ^disodium salt of 

15 fuchsin, and xanthophyll. 

The fillers may be chosen from those that are 
well known to a person skilled in the art and <x>mnit>i>ly 
used in oosmetic -conpositions . The fillers may 4>e 
mineral or organic and lamellar or spherical. .Mention 

20 may be made of talc, mica, silica, kaolin, polyamide 

powder for instant^e Nylon® <Orgasol from Atochem) , ,poly- 
p-alanine powder and polyethylene ^powder, 
tetraf luoroethylene polymer powders for insta^ioe 
Teflon®, lauroyllysine, starch, boron nitri^, expan^d 

25 hollow polymer microspheres such as those made of 
polyvinyl idene ohloride/aorylonitrlle, for ii^stancre 
Expancel® < Nobel Industrie) , aorylio powers such as 
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Polytrap® (Dow Corning), polymethyl jitethacryla^ 
particles and sili-cone r^esin mi'crobeads J^£or -exaii^le 
Tospearls® from Toshiba) , precipitated 4:alc:ium 
carbonate, magnesium carbonate, magne'Sium 
5 hydrocarbonate, hydroxyapatite, hollow silioa 

microspheres (Silica Beads® from Mapr^cps), ^^a'ss <>r 
ceramic microcapsules, and metal soaps :deri37%d faxjim 
organic carboxylic acids containing from 8 to 22 ^carbon 
atoms and preferably from 12 to 18 -carbon atOms, ior 

10 example zinc, magnesium or lithium stea^ate, rzinc 
laurate or magnesium myristate. 

The fillers may represent from 0.1% to 25% 
and better still from 1% to 20% by weight ar^latiye to 
the total weight of the composition. 

15 The composition of the invention may 

additionally comprise any additive commonly used in 
cosmetics, such as antioxidants, preservatives, 
fragrances, neutralizing agents, gelling agents, 
thickeners, vitamins and mixtures theceof • 

20 The gelling agents that may be u&ed in the 

compositions according to the invention may be organic 
or mineral, and polyirieric or molecular, hydrophilic or 
lipophilic gelling agents. 

Mineral lipophilic gelling agents that may be 
25 mentioned include optionally modified olays, 5for 

instance hectorites modified with a Cio to €22 fatty acid 
ammonium chloride, for instance hector ite :mo4if-led witii 
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di-stearyldimethylammonium chloricie^ tor insta^wse ttve 
product sold under the naime ^Ssentone 3fiV®^ by the 
company Element is. 

Mention may al«o be made of fun>ed silica 
5 optionally subjected to a hydrophobic su:r£a>ce 

treatment^ the particle size of which ±s less t4ian 
1 jm. Specifically, it is p&ssible to <:hemi<:ally modify 
the surface of the sili^ca, by chemical c^eaction 
generating a reduced number of silanol g^rbups pisesent 
10 at the surface of the sili<:a. It is -especially .possible 
to substitute silanol groups with hydrophobic groups: a 
hydrophobic silica is then obtained. The hyd-rophobic 
groups may be: 

- trimethylsiloxyl groups, whloh are obtained 
15 especially by treating fumed silica in the presexioe of 

hexamethyldisilazane. Silicas ^hus treated a2>e known as 
^'silica silylate" according to the -CTFA (6th .edition, 
1995) . They are sold, for example, under 'the re^ferences 
"^^Aerosil 'R812*'' by the conpany Degussa, and ^XHab-sO-Sil 
20 TS-530®" by the company Cabot; 

- dimethylsilyloxyl or polydiroethylsiloxane 
groups, which are obtained especially by t^eatincr fumed 
silica in the presence of polydimethylsiloxane oa: 
dimethyldichlorosilane. Silicas thus treated are known 

25 as ^^silica dimethyl silylate'' according to the -CTfA 

(€th edition, 1995) . They arse sold, for exaii^le, un4er 
the ^references ^^Aer^osil «97^*" «and ^^e^osil -SS74^" toy 



Wl> 3605/067872 



75 



Kn*/iB2oas/oao256 



the company Degusisa, and 'NCab-O-Sil TS-€Ki®" and >'-Cab-0- 
Sil TS-720®" by the company Cabot. 

The hydrophobic f ujtied silica par4:i<:ularly ha« 
a particle size that may be nanpmetric to miccofifetric, 
5 for example ranging f^rom about 5 to 200 nm. 

The polymeric organic lipophilic jgellin^ 
agents are, for example r pa-rtially or totally 
crosslinked elastomeric or^anopolysiloxanss Of ^l^rjee- 
dimensional structure, for instaiKie those soX<i ufi-der 

10 the names ^^KSG6®'% ^^KSGl^'' and ^^JCSGIS"^'^ fcom Shi^-Et'SUr 
^^Tref il E-505C®'' and ^^Tref il from Oow -Gorning, 

"^Gransil SR-CYC®", ^^SR DMF 10®'% ^^SR-OC55«*^'% ^^SR ^CYC 
gel®", ^^SR IMF 10 gel®'' and ^^SR DC S5€ gel^" f-rom <3raht 
Industries and '^SF 1204®" and 'VK 113®" f rom <Seneral 

15 Electric; ethylbellulose, for ihst-ance that sol-d un^er 
the name ^^Ethocel®" by Dow -Chemical and ^alactomannans 
comprising from one to six and in parti<:ular from two 
to four hydroxyl groups per monosaGcharitie, -^uibstito^^ed 
with a saturated or unsaturat^ed alkyl chain, for 

20 instance guar gum alkylated with Ci to <:^, and in 

particular Ci to C3, alkyl chains, and mixtures thereof. 
The 'Miblock" or ""triblock" type block ^polymers of 
the polystyrene/polyisoprene or 

polystyrene/polybiitadiene type -such as "those sold under 
25 the name ^'Luvitol HSB®" by the 'company BASF, of the 
polystyrene/copoly (ethylene-propyiene) type isHach as 
those sold under the name ^^K-rat^Dn®" *by **he ^Gpir^ny 'Shell 
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Chemical Co or of the polystysiene/ 
copoly { e t hy lene-buty lene ) type . 

Among the lipophilic gelling ^ents which may 
be used in the compositions according ±.0 t^e inventi-on, 
5 mention may also be made of fatty ^citi -esters oi 

dextrin such as dextrin palmitates, .e^ispecially skmh as 
those sold under the names ''"flJieopearl TL*" ox ^meopearl 
BCL*" by the company Chiba Flour. 

The composition according to -the inyention 

10 advantageously has a dry matter content of gar<ea<ter ^h^n 
or equal to 45%, preferably of gcea^er tlian or <«^al ^© 
46%, better still of greater than or .equal to 47!%.^ eyen 
better still of greater than or equal to 48%, 
preferably still of greater than or equal to St)%, 

15 better still of greater than or equal to SS%, pos<sibly 
ranging up to €0%. 

Protocol for measuring the dry matter, -conten't -or <iry 
extract 

The dry matter content, i.e. the non-yoJLa4:i4e 
20 matter content, may be measured in different ways, 
mention may be made for exan^le of sthe methods of 
drying in an oven, -the methods of drying by e-^ffposure ^<> 
infrared radiation and xrhemioal methods toy 4:i4:ratifon of 
water according to Karl Fischer. 
25 Preferably, the -dry ^extract of -the 

compos i't ions accor<iing 4:o the invention is laoeafSiuzied vpn 
a Mettler Toiedo HG 53 -fiance IHaipgen 4toi-s4:uTO 
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Analyzer) . 

A mascara sample (2-3 g) is <ieposited in a;n 
aluminium dish and subjected to a ten^ratuare of iaO**C 
for 60 minutes . The measurement of the dry extract 
5 corresponds to the monitoring of the mass of the 'sa:mple 
as a function of time. The final soli<ls isoht^nt is 
therefore the per<:entage of the final mass KaCter 
60 min) relative to the initial mass: DE = < final 
mass/initial mass) x 100. 
10 Needless to ^ay, a person skilled in the art 

will take care to select the optional additional 
additives and/or the amount thereof -such that the 
advantageous properties of the .ooirpdsition a<x:oa:4ihg to 
the invention are not^ or are not 'substantially, 
15 adversely affected by the addition envisaged. 

The composition accor<ling to the invention 
may be manufactured by known proces^ses generally ^sed 
in the cosmetic field. 

Preferably, the composition aocording to 4:he 
20 invention is a mascara. 

The composition axxiording to the invention 
may be packaged in a cosmetic set coirgprising a 
container delimiting at least one coirpa3?tment which 
comprises the said composition, the saixl container 
25 being closed by a closing member. 

The oontainer is pref-erably conibined wi«th an 
applicator, ^specially in the ^form of a 4>rush 
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comprising an arrangement of bristles maintained by a 
twisted wire. Such a twisted brush is '^Boribed 
especially in patent US A 887 €22. It may also be in 
the form of a comb comprising a plurality of 
5 application members, obtained especially by moulding. 
Such combs are <iescribed for exaxnple in patent ^ 
2 79€ 529. The applicator may be integrally attached t,o 
the container, as described for exan^le in patent PR 
2 761 959. Advantageously, the applicator: ±s integrally 

10 attached to a rod which is itself integrally attached 
to the closing ^member. 

The closing member may be <:oupled -to the 
container by scirewing. Alternatively, the coupling 
between the closing member and the container is done 

15 other than by screwing, laspecially via a i>aypnet 

mechanism, by click-Casteni^ig or by <ight^ni*ng. Tl^e 
term ^^click-fastening" in parti<:ular itiea.ns any system 
involving the cirossing of a bead or 'tsprd o:£ material by 
elastic deformation of a portion, {especially the 

20 closing member, follov/ed by return :to the elastically 
unconstrained position of the -said portion af?ter the 
crossing of the biead or cord. 

The -container may be at least partially made 
of thermoplastic material. Examples of thermoplastic 

25 materials that may be mentioned include poL^ropylene 
or polyethylene. 

Alternatively, .4>he ^pntaifier ±s made -of non 



AVO 2005/057872 



79 



PCt/lB2005/0D0236 



thermoplastic material, especially ^lass or met-al (or 
alloy) . 

The container is ^px^eCerably jequi{:^>ed ^ith a 
drainer arranged in the region of the apertune of the 
5 container. Such a drainer mafces it possible to vipe tihe 
applicator and possibly the rod to whioh it inay be 
integrally attached. Such a drainer is de-scribed for 
example in patent FR 2 792 €18. 

The -^content of the patents or patent 
10 applications cited above are incorpo^rated by refHerence 
into the present appli<:ation. 

The invention iis illus trailed in igreater 
detail in the following exair^Dles. 

The quantities are given in -grams. 

15 

Example 1; Preparation of a poly (isobomyl acgyla^e/ 
isobutyl methacrylate/2-ethylhexyl acrylate) .:polymer 
100 g of isododecane are int-rodiioed into a 
1 litre reactor, and then the temperature is im^eased 
20 so as to pass from room temperature (25**<:) to in 
1 hour . 

120 g of isobornyl acrylate, 9t) g of ispbutyl 
methacrylate, 110 g of isododet:ane and 1.8 g of 2,5- 
bis (2-ethylhexanoylperoxy) -2 , 5-diroethylheXane 
25 (Trigonox® 141 from Akzo Nobel) are than aiided at SCC 
and over 1 hour. 

•The mixtur^e is maintai^4ed for 1 h 30 *iin at 
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90^C. 

90 g of 2-ethylhexyl TCrylatis, -90 g isodo- 
decane and 1.2 g of 2,5"bi«<2-ethylhexarK)ylpfiro*xy) --2^^- 
diniethylhexane are th»en introduced into t-be pa^eGeding 
5 mixture, still at 90°C and oyer 30 minuses. 

The mixtuare is maintained for 3 feours at 
90**C, and then the whole is -cooled. 

A solution containing 50% pplymsr active 
material in isodpdeQane i-s crfiytained. 
10 A polymer comprising a poly<i3C*>ocnyl 

acrylate/isobutyl methacry late ) first block with a Tg 
of QO^'C, a poly{2-ethylhexyl acrylate) sescond *lock 
with a Tg of -70**C and an intermediate iDlock wh±*$:h is 
an isobornyl acrylate/isobutyl roethacrylate/ 
15 2-ethylhexyl acrylate random polynier is c^taiiied. 

This polymer ha« a weicfht-ay^rage .mass of 
77 000 g/Mpl and a number-average mass of 19 OOO, i.^e. 
a polydispersity index I of 4.05. 

Example 2; Preparation of a poly(isobognyl acaiarla^^/ 
20 isobornyl methacrylate/2-ethylhexyl acrylate) ^olarmeg 
lOO g of i^ododecane a-re introdiKsed into a 
1 litre reactor, and tJien the fcenflperatu»re is i^ncr^ased 
so as to pass from room temper at u^re *(25^) to 90**^ in 
1 hour. 

25 105 g of isobornyl acrylate, 105 g of 

isobornyl methacry late, 110^ of isododecane and 1.8 g 
of 2 , 5-bis ( 2-.ethylheKa©oyi$^3soxy ) -2 ,-5-'dimfethyihexane 
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(Trigonox® 141 f^om Rkzo Nobel) ace then atMed at SO'^C 
and over 1 hour. 

The mixture is inain4:aihed tor 1 h 30 min at 

5 90 g of 2-ethylhexyl a^rylafee, 9G g of i^odo- 

decane and 1-2 g of 2^S--bis (2-^ethylhexanoylpecoxy) -2,5- 
dimethylhexane are then int-roduced into the plr.eGeding 
mixture^ -still at 90**C and over SO minute's. 

O 

The mixture is maintained for 3 hou^s at 
10 90**C, and then the whole is oooled. 

A solution containing 513% polymer active 
material in isododecane is obtained. 

A polymer comprising a poly {i^obornyl 
acrylate/i^obornyl methacrylate) first block wi^h a T~g 
15 of llO^'C/ a poly<2-ethyihexyl acrylate) second »blbck 
with a Tg of -70*C and an intermediate block which is 
an isobornyl acrylate/isobornyl methacrylate/ 
t ' 2-ethylhexyl acrylate random polymer is obtained. 

This polymer has a weight -average ma«s of 
20 103 900 g/Mol and a nxintoer-average mass of 21 3<)<), i.e. 
a polydispersity index I of 4.89. 
Example 3 ; Preparation of a ^oly <i-soboniyl 
methacjcylate/isobutyl methacrylate/isobutyl acryla^) 
polymer 

25 100 g of isododecane are introduced into a 

1 litre reactor r and -then the teit^rature is increased 
so as to pass £rom >room tei(^r;atuce (25 *o 9t)-<; in 
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1 hour. 

120 g of isobomyl rhe'tha'Crylate, 9t) g of 
ispbutyl methacrylate/ llO g of isododecane and I,© ^ 
of 2, 5-bis <2-jethylhexanoylpes:oxy) -2, 5-<iiine'ttiyihexane 
5 (Trigonox® 141 from Afczo Nobel) are t:hen adcled at 90***<; 
and over 1 hour. 

The mixture is maintained for 1 h 3t) min at 

90 g of i^obutyl aerylate, 90 g of isodo- ^ ^ 

10 decane and 1.2 g of 2, S-bis (2-ethylhexanoylperoxy) -2^ 5- 
dimethylhexanie are then inttodijaced into the pre'cedin^g 
mixture, still at 90*^0 and over 30 minutes. 

The jnnixxture is maintained for 3 hours at 
90 ''C, and then the whole is cooLed. 
15 A -solution 'Containing polymer aotiye 

material in isodpdejcane i« obtained. 

A polymer ^oit^risin-g a poly-(iscrfDornyl 
raethacrylate/isobutyl roethabcirylate) first block .with a 
Tg of 9S*'<:, a poly (i^obutyl acrylate) second bl'dcjk with 
20 a Tg of -20 and an intermediate block which is an 
isobornyl methacrylate/isobutyl methacrylate/isobutyl 
acrylate random polymer is obtained. 

This polymer has a weight-average mass of 
100 700 g/Mol and a niimber-average mass of 20 8<)0, i.e. 
25 a polydispersity index I of 4.85. 

Example 4; Preparation of a poly (isobornyl acrylate/ 
isrfputyl methaca^ylate/isobutyl accylafee) ^lyaaer 
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100 g of ieododecane introdutced i^i-to a 

1 litre reactor^ and "then the ^^npe^ra'tux^e is inc^r^eased 
so as to pass from room t^mperatuce <25**<:) to 90 '^tc in 
1 hour. 

5 120 g of isobornyl acrryla^^, 90 g of isobutyl 

methacrylate, 110 g of isododecahe and 1,8 g *of 
2^ 5-bis <2-ethylhexanoylpej:oxy ) -2 , 5-<iiiitethylhexane 
(Trigonox® 141 from Ak^o Nobel) a«re 4:tten ai^ed at 90**C 
and over 1 hour. 
10 The mixture is maintained for 1 ^h 30 min at 

90 ^C. 

90 g of isobutyl acrylat^, 9t) g of isodo- 
decane and 1.2 g of 2/5-bis (2-7*ethylhexanoylperioxy) — 2 ,5- 
dimethylhexane ar« then introduced into the preceding 
15 mixture, still at 90 "^C and over 3t) minutes. 

The mixture is maintained for 3 houlrs at 
90 ^C, and then the whole is cooled. 

A solu'tion containing 50% polymer a-ctiye 
material in isododecane is obtained. 
20 A polymer 'comprising a poly<isobo«:nyl 

acrylate/isobutyl methacrylate) first /^lock wi*h a Tg 
of 75**C, a poly < isobutyl acrylate) iseicond ^Ipck wi-th a 
Tg of "20 "^C and an int:-ermedia'te block which iis an 
isobornyl acrylate/isobutyl itiethacrylate/ 
25 isobutyl acrylate random polymer is obtained. 

This polymer ha-s a weight -average ^3s eft 
144 £00 g/Mol and a number-^ayerage ^ss x>t 49 300, i.e. 
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a polydi specs ity index I of 2. S3. 

The following polyioer may J^b pjE^^^d. 
Exainple 5; Pregparation of a^^oly <xsrf>ornsrl 
acrylate/isobutyl me t;hac3:y late/2 "et:liylhea;yl acceylafce) 
5 polymer 

100 g of Isododecax^ are in1:roduced ±nt,o a 
1 litre reaotor^ and then the temperatu^ is increa^&ed 
so as to pass from ^ropm tert^>ec-ature i.SS^XZ) to .fJO**C In 
1 hour, 

10 . 54 g of i3obor,nyl aorylat^, 75 g of 

isobutyl methacrylate, SO. 4 g of 2-ethylhexyl acrylate, 
110 g of isododecane and 1.8 g of E^B-bis (2--^J:hyl- 
hexahoylperoxy) -2r'5-diinethylbexan^ (Trigonpx^ 141 €roni 
Akzo Nobel) ar« then added at SO^'C arid oy^r 1 hour. 

15 The mixture is maintained 'for 1 h 30 min at 

120 g of 2-ethylhexyl acry^ate, ,90 g of 
isododecane and 1. 2 g of 2,S-*i« (^-^^thylhexanoyl- 
peroxy) --2^ 5-dimethylhexane asre then ititroduGed into "tite 
20 preceding mixture, still at SO^'C and over 1 hour. 

The mixture i^ maintained for 3 hours at 
SO^'C, and then the whole is cooled. 

A solution containing B0% polyiner active 
material in isodode-cane is obtained. 
25 A polymer 'Comprising a pply^isobprnyl 

acrylate/isobutyl roetliacrylate/2-r^t:hylhexyl acrylate) 
fi^rst block wi^h a «?g of 25 '^C, a ^ly<2-ethy:lhexyl 
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acrylate) second block with a of -50 "^C and an 
intermediate block whi^h xs an isoboarnyl acrylate/ 
isobutyl methacrylate/5-ethylhfixyl acrylate rac^bm 
polymer is obtained. 
5 Exan!g>les 6 to 10; Wa:»c-^ree mascaras 

The following mascaras iooiinprising a 
semicrystalline polymer and a block polymer a<XK>r<iirvg 
to the invention (Examples 7 to It)) and aecoirding tio 
the prior art (Example 6) wer^e prepared: 
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For each coinposition, -the ory extract is 
determined according to the method indiscatad ^Ipibye, *t*ie 
charge in vitro and the staying power. 

The charge in vitro is iiiea^urjed by gcavijtietry 
5 on specimens of curled Caucasian hair i3D hair strands 
1 cm long spread over a distance -of 1 -cm) . 

The specimen is made up by.^carryAng o^t 3 :x 
10 passages of mascara 2 minuter apart with "collection 
of product between each series of 10. 
10 The specimen is dried for 10 min at a5p<>m 

temperature and then weighed. 

This measureitient is performed on '6 ^s^^il(ien*s • 
The .charge is in faict the quantity of 
material deposited on the specimen = TOass of epeciitien 
15 made up - bare specimen mass. 

The mean cha^rge is the mean of the 
measurements carried o^t on the specimens. 

The staying power of the film formed by the 
composition according to the invention Is evaluated by 
20 measuring the water resistance, as a function of 4:ircie, 
of a film of composition spread onto a -glass folate and 
subjected to stirring in aqueous medium. The ^r<>t<>©ol 
is as follows: 

At ambient temperature t^S'^C) , a iayer o^f 
25 composition 300 yrni thick (before drying) wit:h a surfa<3e 
area of 9 cm x 9 cm is spread onto a glass plate vith a 
surface ar^a of 10 ^m x lO cm, and As then h6^t ito-<i^y 
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for 24 hours at 30*iC and 50% ii^eiatiye humidity. A^feer 
drying, the pla*t^ is pla<::ed in a 2 lit^ -crystallitzihg 
dish 19 cm in diameiter, ^filled with 1 liCce o'f water 
and placed on a heating magnetic stirr^er 'sold -under *:he 
5 name RGT basi<: by the -company IKA Labor tachnik . A 

smooth cylindrical PT€E magnetic 4?cir i€ .cm long; 1 xnn 
diameter) is then plaiied on the ilm. The si:irring 
speed is set to position 5. The water tec]peratu3?e is 
controlled using a themometer to a tenp^atuase of 2<) ?<: 

10 or 40*C At time to = 0, the stirring is -startled, the 
time t Xexpr^lfeBed in minutes) a£ter whi'ch the film 
begins to detach or debond from 'the plate or when a 
hole the size of the stirring magnetic bar is obser^Eed, 
i.e. when 4:he hole has a <iiameter of € om, irS mea^s^red. 

15 The water resistance of the £ilm ^^corresponds to 4:he 
time t measured. 

The results whi<:h f ollow were obtained. 





Example, 

— 


Example 
7 


Sxainpie 
8 


9 


10 


Dry extract 
measured in 
(%) 


52.9 


55.8 


S5 . 4 


51.9 




Charge in 
; vitro (Mg) 


10.42 
± 1.4 . 


< 

16.73 
±0.9 . 


12.27 
± 1.-62 , 


17.3 
±2.8 J 


13 .HO 8 
±.1.3 


* staying 
^ power 


24 sec.; 

•-. 


1 .min a:nd 
49 sec. ^ 


Aboti<t 1 ' 
min 


7 min and] 
54 sec J 


4 mi.n ^ nd' 
5 2 -sec 
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It is observjed that the mascaras 
Examples 7 to 10 acco,3:<ling to the invention haye a 
greater staying power than the mascara contai^ning no 
block polymer (Example 8 ) , and a higher <dia^ge in 
5 vitro. 

These mascaras ^ after application to <he 
eyelashes, make it possible to obtain a -glossy €iim, 
good staying power and a volumizing effect. 

10 Exainple 11 ; Mascara 

The following mascara may be prepared: 



Block polymer of Exan^le 4 lO a.m. 

Isododecane 10 

Semicrystalline polymer 10 
(polystearyl acrylate) 

Beeswax 10 

Stearic acid 5.8 

Aminomethylpropanediol O .^S 

Black iron oxide 8.0 

Hydroxyethylcellulpse 0 . 9 

Giam arable 3.45 

Triethanolamine 2.4 

Water qs 100 



Example 12 ; Mascara 

The following mascara may i>e ips^pared: 
Block polymer of Example 4 15 a.m. 



Isododecane 

Sender ystal line polycner 
(polystearyl acryla^) 
Candelllla yrax 
Paraf€in wax 
Stearic acid 
Aminoroe'thylpropanediol 
Black iron oxide 
Hydroxyethylcellulose 
Gum arabic 
Triethanolamine 
Water 
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IS 
8 

S 
4 

5.8 

O.S 

6.0 

-0.9 

3.45 

2.4 

-qs 100 



